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1. CHHXpOHHAS TEXHOJIOTHSA MOJE/THPOBAHHSA
1.1. OcodeHHOCTH, BO3MORHOCTH H CTPYRTYpPa Moay./ieH cHcTeMsl Solid Edge

CunxpoHHaa MexHo1o0zuA Kax 3P gexmusustii uHCIPYMeEHm
MPEXMEPHO20 MOOETUPOSAHUA

CHHXpOHHAaA TEXHOIOTHA MOJISTHPOBAaHHA paspad0TaHa Ha OCHOBE TEOMETpHYE-
ckoro aapa Parasolid u HaDopa uHTerpHpoBaHHBIX MoAyaci D-Cubed. Pacemorpum
noIpodHee 0CODEHHOCTH CHHXPOHHOH TEXHOIOTHHE TPEXMEPHOTO MoJeTHpoEanus [1].

o cosnanuA cCHHXpPOHHOH TEXHOIOTHH CYIIECTBOBATH JBa OCHOBHBIX CcIIoco0a
3D mopenrnpoBaHHA.

IlepBeiii ciocod — mapaMeTpHUECKHE CHCTEMEI C IEPEBOM IIOCTPOEHHA, KOTOPEIE
HCTOPHYECKH OBLTH MepBbMH. VX npumMepamu apraorced Solid Edge, Pro/ENGINEER,
Inventor, SolidWorks u MEOrHE Ipyre. MogemupoBaHHIO ¢ JEPEEOM IIOCTPOCHHA YIKE
oomee 30 1T B JaHHBIH METOJ XOPOUIO 3HAKOM OOIBIHHCTEY KOHCTPYKTOPOE.

Bropoii cnocod — cucTeMsl 0e3 JepeBa NOCTPOSHHA HIIH CHCTEMBI IIPAMOTO MO-
merupoeaHui, Takue, kak CoCreate mam IronCad.

B cuereMax ¢ gJepeBoM NOCTPOEHHA MOJETb B IIPOIECCE €€ CO3MaHHA H peIaKTH-
POBaHHA NOJPasIeTACTCA Ha KOHCTPYKTHEHEIE 3TIEMEHTEI, KOTOPBIE YIIPABIATCA pas-
MepaMH H TeOMETPHUECKHMHE CBA3AMH (apaMeTpaMH ), HAXOTANTHMHCA B 3CKH3aX 3THX
37€MEHTOB. JTH KOHCTPYKTHBHBIE 3TIEMEHTEI [TO MEpe IIOCTPOSHHA MOJETH IOCIeI0Ba-
TEIBHO J00aBIAIOTCA B Tak Ha3blBAEMOE JEPEE0 IOCTPOSHHA H CBA3BIBADTCA OTHOIIIE-
HHAMH «POIHTEIb-IOTOMOK». B ¢BA3SH ¢ 3THM H3MEeHEHHA TEOMETPHH CBOJATCA K H3ME-
HEHHIO 3apaHee NMpeIonpeIcIcHHBIX IapaMEeTPOE H 33 CUET 3TOT0 OKA3bIBAKTCA HalCHK-
HBIMH H IpeickasyeMbIMH. OIHaKO JOCTHIKEHHE TaKoH NpeacKasyeMoCTH NOBEICHHA
MOJIETH TPEOYeT MPeIBapHTEIbHOTO INTAHHPOBAHHA IOCTPOSHHA ¢ VIETOM TOTO, Kak
HMEHHO DYIET peIaKTHpPOBAaThCA MOJETE, H IH0OBE He3allIaHHPOBAHHEIE H3MEHEHHA
MOTYT NOTpe00BaTh SHAYHTEIbHEIX NEPEIEIOK H OOIBIINX 3aTpaT BpeMEHH Ha IIepe-
CHET BCETO JepeBa NOCTPOCHHA.

CHeTeMBI IpAMOTO MOAEIHPOBaHHA HE HCNIOIB3YIOT KOHCTPYKTHBHBIE 37IEMEHTEI
H NPaKTHYECKH HE NOAACPKHBAIOT YIIPABICHHE MOJIETBI0 IPH IIOMOIIH Pa3sMEPOB H
reoMETPHUECKHX B3aHMocBAsel. OJHaKo TaKHEe CHCTEMEI paboTarT OBICTPO H THOKO,
0ocoOEHHO NpPH NPOBEIEHHH CaMblX pasIHYHEIX H3MEHEHHH, pasyMeeTcA, eCIH HX Teo-
METPHYECKOE AIPO CIIOCOOHO HX BBITOTHHTS.

OueBHOHO, YTO KayKIad H3 TAaKHX CHCTEM HMEET KakK IPEeHMYIIecTBa, Tak H CyIIIe-
CTBEHHBIE HEJOCTATKH.

Hanpmvep. cHcTeMEBl DapaMeTpHYECKOT0 MOJEIHPOBaHHA Ha OCHOBE JEpeBa
NoJpasyMeBaloT HEeCTKYH NPHBASKY KOHCTPYKTOpa K 3TOMY JEPEBY. a TAaKKE COBEp-
MICHHO ACHOE MOHHMaHHEe TOT0, KaKHM 00pasoM OBLTa MOCTPOSHA MOJEb, KaKHE CBASH
€CTh MEAIY 3IEMEHTAMH, KaKHE TapaMeTphl ABIATCA YVIPaB/LIIIHMHE H T.11. Beaen-
CTBHE 3TOTO TH00E H3MEHEHHE B TAKYIO MOJETh, BO-TIEPBRIX, 3aHHMAaeT JOCTaTOYHOE
BEPEMA B CBA3H ¢ HEH30EKHBIM IIEPECTPOCHHEM (T.K. B PEXKHME PeIaKTHPOBAHHA IEPEBO
NOCTPOSHHA HAXOIUTCA B COCTOAHHH «OTKATa» ), BO-BTOPBIX, OHO MOMKET IPHEECTH K
MOTHOMY «Kpaxy» MOJETH H IOTPeO0BaTh 3HAUYHTEIBHOE BpEMA Ha HCeIIpaBiIcHHe. bo-



J€€ TOro, OTHOCHTEIBHO CIOKHBIE MOAEIH MOMKET IIPaBHTh TOIBKO TOT KOHCTPYKTOP,
KOTOPBIH ABACTCA CO3AaTeaeM 3ToH Moaean. Ecau BeTaeT 3a1a4a peJaKTHPOBaHHA
YyKOH MOZEIH, TO IMOAYac KOHCTPYKTOPY ropasao MpoIle IIOCTPOHTD €€ 3aHOBO, YeM
IBITaThCA €€ OTPEJAKTHPOBATh. Bee 3T0 moApasyMeBaeT JOCTaTOYHO BBICOKYIO KBATH-
¢HuKanHI0 KOHCTPYKTOPOB, PA0OTAIONINX B CHCTEMAX C JAEPEBOM IOCTPOCHHA.

CHcTeMBl IPAMOTo MOAEINPOBAHHA, XOTA H HMEIOT OOIBIIVIO THOKOCTD H ITO3BO-
JAIOT OBICTPO BHOCHTH H3MCHEHHA B TE€OMETPHIO, HCIIBITBIBAIOT TPYJHOCTH C TEOMETPH-
YECKH CIOKHBIMH 3I€MEHTAMH (HalpHMED, CT0KHBIE OTBEPCTHA, MACCHEBI ITO KPUBBIM,
TOHKOCTEHHBIC 000TOUKH H T.II.) M ¢ TOYHBIM Pa3MEPHBIM KOHTPOIEM T€OMETPHH, T.K.
TaKHMe CHCTEMBI HE 001aJal0T JOCTAaTOYHBIM Ha0OpOM MHCTPYMEHTOB J14 ITapaMeTpH-
YECKOI0 PEJaKTHPOBaHHA.

CHHXpOHHAaA TEXHOIOTHA — 3TO HOBBIH HHHOBAIIHOHHBIN U YHUKATbHBIH IO~
XOJ, peaTn30BaHHBINA TOJIBKO B MpoaykTax Siemens PLM Software (Solid Edge u
NX™), CHHXpOHHAA TEXHOIOTHA OOBEIMHACT CKOPOCTh H THOKOCTD IIPAMOTO MOJCTH-
POBaHHA C TOYHOCTBIO NapaMETPHUECKOTO, YTO COKPAIACT 3aTPaThl BPEMEHH Ha CO3a-
HHUE H pEIaKTHPOBAHHE MOJACICH, T.€. B HEH peaIn30BaHbI JIyYIIHE CTOPOHBI Kak I1apa-
METPHYECKOTO MOACIHPOBAHMA, Tak U npaMoro (puc. 1.1).
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Puc. 1.1. CuaxXpoHHasA TEXHOIOTHA OOBEIUHACT TYUIIHE YEPTHI MOACTHPOBAHUA
Ha OCHOBE JepeBa IMMOCTPOCHHA CO CBOOOJOH MPAMOTO MOACINPOBAHUA

CHHXpOHHAA TEXHOJIOTHA — 3TO, B OCHOBHOM, TEXHOIOTHA NIPAMOTO MOJAEIHPO-
BaHHA A IPOCTHIX OIIepannii (THIIa NepeTaCKUBaHUA HIIH OBOPOTA IPaHel MOJETH) ©
371€MEHTaMH NapaMETPHIECKOr0 MOJCTHPOBAHHA I TEOMETPHUECKH 00JIEE CIOKHBIX
KOHCTPYKTHBHBIX 3JIEMEHTOB, @ TaKKE C BO3MOXKHOCTBIO TOYHOTO PasMEPHOIO KOH-
TPOIA 33 CUET yNpasaomux 3D-pasMepoB H reOMETPHYECKHX B3aUMOCBA3CH MEXKIY
3D-00BeKTaMH.

B ocHOBE CHHXPOHHOM TEXHOIOTHH JIEKUT CHHXPOHHBIHN pemaTeasb. JJaHHbIH
YHHKAIbHBIH PEIIaTeIb CHHXPOHHO H B PEATBHOM MacIITade BPEMEHH KOHTPOIHPYET



reOMETPHICCKHE B3aHMOCEA3H (KacaHHe, KOHIEHTPHYIHOCTD, KOILTAHAPHOCTB H T. 1. ),
KOHCTPYKTHBHBIC 3IEMEHTHI, YIIpasIaomHe 3D-pasMepsl H BCIO TEOMETPHIO, ITO
NpeJOCTAaBIACT TPaHIHO3HBIE BOSMOMKHOCTH CO3JaHHA H PEJaKTHPOBAHHA MOJeTIeH.

VHHKATbHaA TEXHOI0THA | eKyIIHX IpaBHI aHATH3HPYET rpaHu 3D-Momemn, 3a-
TPOHYTHIE ONepanneil peTakTHPoBaHuA (prc. 1.2), aBBTOMATHYECKH ERMHCTACT BO3-
MOKHBIC TCOMETPHYCCKHE CEA3H (A) H aBTOMATHYCCKH HX NOAICPKHEACT, ITO ITO3BO-
TAET a0COIIOTHO TOYHO COXPAHATh TEOMETPHUIECKHH «3aMblceT» MoJeTH. B cHHXpOH-
Holi cpene Solid Edge moxu0 modapmars yopasmaonrue 3D-pasMeps! (pasMepHEIE CEA-
3H) HEIIOCPEACTECHHO Ha 3D-reoMeTpHI0, MEHYA cozgaHue 2D-3cku30E (B).

i

Pue. 1.2. Texymme npasnia u yupasraromue 3D-pasMepsr —

YHHEAIBHBIC HHCTPYMCHTBI CHHEPOHHOTO MOICITHPOBAHHA

B Solid Edge ¢ cuaxpoHHO# TeXHOIOTHEH KOHCTPYKTHEHEIE 3IEMEHTEI XPaHATCA
B KO/UIEKIIHH, 2 HE B IMHEHHOM JepEBE, KaK 3T0 PeaTH30BaHO B TpaduuHoHHEIX CAIIP
Ha OCHOBE JACPEBa, H MPEACTABIAT co00H Beero Mums Habop rpaneii (puc. 1.3). Dme-
MEHTBI TEOMETPHH MOMKHO BBLISTATH, PEJAKTHPOEBATh HIH YVIATATE O3 yIlepoa A1
CKOpPOCTH IepecTPOEHHA Beel ModeH. B nponiecce H3MeHeHHA epeTacKHBaHHEM Ipa-
HH HIH BEOJOM HOBOTO 3HaueHHA 3D-pasMepa nepecTpaHBacTCA TOIBKO HEOOXOIHMAA
YacTh TEOMETPHH, a He BCA MoJeTb. IlockoIpKy mepecueT BEINOIHACTCA JIOKATRHO,
CKOpOCTh PeJaKTHPOBaHHA CYNIECTBEHHO BO3pacTacT H HE 3aBHCHT OT CI0KHOCTH MO-
JETH H KOJHYECTEA KOHCTPYKTHBHBIX 3JI€MEHTOB.
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Puc. 1.3. Kommeknna cHHXpOHHBIX KOHCTPYKTHBHBIX 3JIEMEHTOE,
ABIAOIIHECA HaO0opoM IpaHeH, KOTOpPEIE MOXKHO COPTHPOBATh,
MEHATH MOPAIOK 03 nocaeacTeHi 11a 3D-mogenn




Cucrema Solid Edge rapaHTHpYET COEMECTHMOCTE CHHXPOHHOH TEXHOIOTHH C
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Pue. 1.4. IlpuMep MOIeTH ¢ CHHXPOHHBIMH H OOBIMHBIMH 37I€MEHTAMH

Hasnaqenue u sosmoxcnocmu padbodux cped Solid Edge

Solid Edge — cucTeMa aBTOMAaTH3HPOBEAHHOTO MPOESKTHPOBAHNA 0T Siemens PLM
Software, npegHasHaUeHHaA A7TA IPOSKTHPOEAHHA H3ISTHI B TAKHX 001acTAX, KaK Ma-
IMHHOCTPOSHHE, IPHOOPOCTPOCHHE, 3HEPTETHKA, 3TICKTPOHHKA, IPOSKTHPOBAaHHE TEX-
HOJTOTHYECKHX THHHH, IPOH3BOACTEO TEXHOIOTHYECKOH OCHACTKH, MOTPEOHTEIBCKHX
TOBapos u ap. [2].

Solid Edge cocToHT H3 HECKOIBKHX MOAYICH — TaK Ha3bIBAEMBIX cped. KakIad H3
KOTOPBIX OTBEEYACT 3a OJHH H3 aCIEKTOB HIH 3TallOB aBTOMATH3HPOBAaHHOTO NIPOEKTH-
poeaHHA u3geanii. KpaTtko pacemorpuM coctas cper cuctemsl Solid Edge [2].

1. OcHoeHax cpena npoexktupoBaHua B Solid Edge Hocut HanMeHoBaHue JeTann
H, KaK cIeIyeT U3 HasBaHHA, IpeIHa3HaucHa J'1A IPOSKTHPOBaHHA MOJEIeH pasmd-
HBIX JeTalell ¢ y4eTOM TEXHOJIOTHH €€ H3TOTOBICHHA. B mpoliecce NpoeKTHPOBAHHA
KOHCTPYKTOP CO3JacT MOJCTh H3 KOHCTPYKTHEHO-TEXHOTOTHYECKHX 3TIEMEHTOE, 10~
CIIEI0BATEIBHO BOMIIOIAA 3aMBICET.

2. Jl1A peleHHA 3aJa4H aBTOMATH3AlHH DPOSKTHPOBAHHA AeTaleH H3 THCTOBBIX
MaTepHATIOB NpeJHasHaueHa CelHaTbHaA cpeja JIncToBas aerank. Cpeja NosBoIAET
NPOEKTHPOBATD JETATH HEMOCPEACTECHHO B KOHTEKCTE COOPKH, a TAKXKE aBTOMAaTHYC-
CKH MOIY4aTh PasBEPTKH Ha TAKHE JCTaTH.

3. Cpema Coopka MO3BOTAET KOHCTPYKTOPY COOHPATH H KOMIIOHOBATH COOPOY-
HBIE Y37IbI H3 JeTaleH U moacOopoK METOJaMH «CHH3Y BEEPX» H «CBEPXY BHH3». B 3ToH
Cpelle BO3MOXHA 0Tpa0OoTKa BapHaHTHOIO NPOEKTHPOBAaHHA C aHATH30M PasIHIHEIX
KOHCTPYKTHBHBIX PENICHHH, a Takike ObICTpaid 3aMeHa JeTaleH COINTacHO 3allOMHEHHO-
My METOoIy pasMemeHHA [lognepamBaeTca paboTa ¢ ceMeHCTBAMH COOPOK, UTO JaeT
BO3MOJKHOCTB BECTH Napa-TIeIbHYH padoTy HaJ KOHCTPYKTHEHEIMH BapHaHTaMH OHO-
IO H TOTO e H3JeTHA, OTIHYAIIHMHACA KaK Ha0opoM, TaK H B3aHMHEIM PaclIoI0KEHH-
€M KOMIIOHEHTOB COOPKH.

B roHTekcTe COOPKH €CTh BO3MOMKHOCTD NPOSKTHPOBAHHA JSTATH, aJallTHPYIO-
mieHcA K OKpYyHaIeH reoMeTpHH COOpPKH.



4. B cpene UepTe:s HHKECHEP CO3JACT KOHCTPYKTOPCKYIO JOKYMEHTAIIHIO Ha
CBOIO JETATh HIH cOOPKY ¢ ODECIedeHHEM acCOIIHATHBHOM CBASH UYEPTEXKEH H MOoIeIeH.
IToMiMo ocHOBHOTO Habopa CpeacTE BEIMOIHEHHA BHIOB, Pa3pe30B, CEUCHHI, IpocTa-
HOBKH PasMEpOB H IIOACHAIONINX HAaIMHCEH, cpela OTCISKHBACT H3MEHEHHA B MOJETAX
H OIIOBEMIACT O HHX, a TAKXKE 007TaJaeT MEXaHH3MOM BOCCTAHOBICHHA MOJETEH IO
HMEIOIMIHMCA JepPTexaM B 37IeKTpoHHOM BHIe. CruereMa Solid Edge odmamaet nmomHoil
nognep:xkod ECK]] B gacTH nocTpoeHHA BHIOB, Pa3pe30E, CEUYCHHH, BEINOTHEHHA pas-
THYHBIX 0003HaYEHHH, CHCTEMBI JONYCKOE H IIOCA 0K H IIPOYETO, d TAKIKE COIEPKHUT
IpeIBapHTEIbHO HACTPOSHHEIE A0T0HEl H (OPMAThl JOKYMEHTOE, IIPHQTEI H CIEH-
CHMEOJTBL, BRIMTOIHEHHBIE B co0TBeTcTEHH ¢ ECK T,

5. 3a BEIMOTHEHHE HHACHEPHBIX PACUeTOB H aHATH3 KOHCTPYKIHI OTBEYacT cpe-
1a Solid Edge Simulation coemecTHO ¢ pematerem NX™ NASTRAN u cucremoi no-
CTpPOEHHA KOHEUHO-31eMeHTHEIX Moeael Femap™. Cpena noseoIAeT aHATH3HPOEATE
CTATHYECKYIO MPOYHOCTh KOHCTPYKIHIL, hOpPMBI COOCTBEHHBIX KoTeOanuil, yeToin-
BOCTB, TEMITTOOOMEH B CTALIHOHAPHOM PEIKHME.

6. Jl14 cosmaHHA pasHECEHHBIX BHIOE, OTPaKAMINHX I10CIEI0BATEIbHOCTE COOP-
KH, €€ COCTaB H B3aHMOCBA3H COOPOYHBIX KOMIIOHEHTOB, CYIIECTBYET CIICIHATbHAA
cpeda Pasnecenne — 3akpacka — Aaavanns. CosJaHHBIE ¢ €€ TOMOIIBED TPEXMEPHEIE
BHIEL H UEPTEHH HCIIOIB3VIOTCA IIPH COCTABICHHH PYKOBOICTE 110 3KCILTYaTallHH, TeX-
HHYECKOMY OOCTYKHEAHHID H PEMOHTY H3IeTHH, a doTopeaTHCTHIHEIE H300DaKeHHA
H3JeTHH ¢ HATOKEHHBIME TEKCTYPaMH IIPH PasTHYHBIX MOJEIAX OCBEIICHHA — B pe-
KIAMHEIX OpOIIFOpax, KaTalorax M npescHTauuAxX. Cpela NoIHOCTEK aCCOLHATHEHA —
BCE H3MEHEHHA COOPKH OTpakaloTcA Ha ee pasHeceHHOM BHIOe. OHa moaaepKHBAcT
BO3MOKHOCTH aHHMAIIHH padoTel MEXaHH3MOB H NTOCIEI0BATEIBHOCTH COOPKH-
pas0OpKH, YTO MOBBIIIAET HAIIATHOCTD ITOCOOHH, cO3MaBacMbIX JIA HHACHEPOE 10
3KCILTYaTallHH H 00CTY:KHBAHHIO H3JEIHH.

7. IlpoexTHpoEaHHE KA0EIBHOH H XTYTOBEOH Pa3sBOJKH B COCTABE KOHCTPYKIIHH
H3aeanA mponssoauTcea B Solid Edge B pamrax cpexsr DaerrponpoBoaka. OcHOBOI
IUTA DPOSKTHPOBAHHA CTYKHT 37ICKTPHUECKAd CXEMa, CO3JaHHaA B CICIHATHIHPOBaH-
HBIX 3ekTpoTexHHIecKHX CAIIP, H3 KoTopoH BEIMIEHAKTCA CIHCOK KOMIIOHEHTOB H
Ta0THIA coeTHHEHHH. JlaTee aBTOMaTHYECKH IPOKIAABIBAIOTCA TPACCHl IPOBOIOE H
KabeneH, KOTOPBIE MOIB30BATETD 3aTEM OOBEIHHACT B JKIVTHL

8. Cpena Pamubie H depMeHHbIe KOHCTPYRIHH aBETOMAaTH3HPVET IIPOILIECC IIPO-
eKTHPOBaHHA CBAPHBIX METATIOKOHCTPYKIHE H3 CTaHIapTHEIX NpodHIei (VTOIKOB,
IBYTABPOBBIX DATOK, NIBELIEPOE, TPYO H T. I.).

9. Cpexna Ilpecc-hopMBI JaeT BEO3MOKHOCTE CO3JAaEATh 3aKOHYCHHBIE KOMILICK-
TEI TEXHOIOTHYECKOTO OCHAIIEHHA A1 IHThA JeTaleH H3 ITacTMace.



1.2. Harepdelic H ocHOBHBIe RoMaHBI Solid Edge

Obnacmu oxna Solid Edge

Heobxogumo oTMETHTE, YTO HHTepdeiic CHCTEMEI BEIIOIHEH B COOTEETCTEHH C
COBpeMeHHOH KoHUenuueil nocrpoernsa nporpayy nog OC Microsoft Windows, otmu-
YHTEIbHOH 0COOEHHOCTBE) KOTOPOi ABTACTCA HATHYHE TAKHX 3JI6MEHTOE VIIPaBIcHHA,
KaK KHOIKA IPHIOKCHHEA, TaHETh OBICTPOrO 3alycKa U IeHTa koMaHT [2].

-
Vipaenenne daiinamu MogeneH oDecIeUHBACTCA KHONKOH IPHIOKEHHA .
Oxno cuctemsl Solid Edge comepxut caeayromue ocHOBHEIE 001acTH (pHC. 1.5).
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Puc. 1.5. OcHoBHBIe 00macTH okHa Solid Edge

A — KHONIKA IPHIOKECHHA, OTKPBIBACT JOCTYII K KOMaHIaM VIPaBIcHHA JOKYMCH-
TaMH H napamerpaM Solid Edge.

B — HacTpanBaeMasn MaHeTb OBICTPOTO JOCTYIA, CONEPKHT HAHOOIEE YACTO He-
[OIB3YeMbIE KOMAaHIEL 1o YMOTIaHHIO COMEPHHT KOMAaHIB! VIPABICHHA JOKYMEHTAMH
M KOMaHIY HacTPOHKH COYETAHHH KIABHII, JICHTH KOMAHT H PaTHATBHOTO MCHIO.

C — nenrta xomaHT. KoMauasl G yHKIHOHATEHO Pa30MTEI HAa BKIAJKH COTIACHO
IIVHKTaM paclloIokeHHOTo Bblme MeHIO (I1aBHas, Jekns, [loBepxHocTH H T. 1.).
BryTpH kaxIo# BKIaIKH KOMAHIBI OPTaHH30BAHEL 110 TPYINaM (HampHMep, BRIaIKa
Tnaenas — rpynnsl llocTpoenns, Ceasu, PasMeps! 1 T. 1.). B rpynnax pacnozararoT-
CA caMH KHOIIKH KOMaHJ, OPTAHH30BAHHBIE KaK B BHIE OOBIYHEIX KHOIIOK, TaK H pac-
KPBIBAIOMIMXCA CITHCKOB H KHOIOK-(ITaKKOB.

D — pacnono:xeHHAA CICEA TAHETH ¢ HADOPOM 3aKIaJ0K (3aapKOEAHHEIX OKOH ),
DPEATH3VIOWHX pAl GVHKLHIH 10 padoTe ¢ OTKPBITEIM B JaHHBIH MOMEHT JOKYMEHTOM —
HABHTATOP, CIIHCOK CIOEE, ceMeiicTBO JeTatell, BEOCIIPOH3EeISHHE MOJeTH (II0OKA3 Ho-
CIETOBATETBHOCTH CO3TAHNA MOJETH B PEKHME AHHMAIIHH ) H IIPOUEE.



E — MeHI KOMaHIBI, COISP:KHT 10714 1714 BBOJa JaHHBIX H HACTPOHKH ITapaMeT-
POB HCIIOTHAEMOH KoOMaHIbL Mo:xeT ObITh Bep THKATBHBIM 3al1apKOBaHHEM OKHOM
(pHc. 2.1) 1HGO TOPH3OHTAILHOH IITaBaOIIEH MaHEIbI0 HHCTPYMEHTOR (pHC. 1.6).
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Puc. 1.6. MeHW EOMAHILI B BHIE [UTABAKIIETO OKHA

MeHr KOMaHIEl — 01HA H3 OTIHIHTeIBHEIX 0co0eHHOCTeH cHeTeMEl Solid Edge.
OHa OC/IeIOBATENBHO [IPOBOIHT ITOIB30BATEN [I0 BCEMY IIPOLIECCY BEIIIOTHEHH KO-
MaHJIBl, pealH3yA eCTeCTBEHHBIH MOPAI0K IOCTPOSHHA KOHCTP YKTHBHOT O 37IeMeHTa H
H30aBIa4 0T KOLTH3HH, CBA3aHHBIX C HEIIPABHIBHOH IOCIEI0BATIEHOCTEIO 33 TaHH
IIapaMeTpPOR KOMaHIEL. [TpH 3TOM BCer1a MOKHO BEEPHVTLCA K PaHee BRIIIOTHEHHOMY
INATY H OTKOP PEKTHPOBATE IToCcTpoeHHe. [TpH Bep THKATEHOM PaCIIONOKEeHHH OKHA Me-
HIO [IPOLIECC 3a1aHHT [IaPaMETPOE KOMAHIEI BEINIOTHASTCA CEEPXY BHH3, IIPH TOPH30H-
TaIbHOM — CJIEBa HAIIPAEO.

F — HaBHTraTOp. B MOJENTH JETATH CONSP KHT IIPHHAIEKAITHE MO I&TH KOHCTPVE-
THBHEIE 37I€MEHTEI, 3CKH3BI, 0a30BbIe ILIOCKOCTH, Pa3sMEpE! H CHCTEMBI KOO IHHAT, aT-
PHOVTEL, OPraHH30BaHHBIE B BHIIE JepeBa. KOTOPOe OTpakaeT [0CIeI0BaTelbHOCTE CO-
37aHHA MOJIeTH. B JepeBe ecTh pa3/1elkl CHHX POHHOH H 00BIIHOH MO, 1e71H. HagHTraTop
MOJIETH JeTalH HCIIONb3VeTCd 114 BEI00pa 37IEMEeHTOE, H3MEHEeHHT 0P AIKA HX co31a-
HHA, a TaK&e 1719 0TOOpakeHHd HIH CKPEITHE 3]IeMeHTOE. B pe:xHMe cOOPKH B BepXHeH
[IaHETH HaBHTraTopa 0ToOpakaeTca JepeB0 KOMIIOHEHTOE aKTHEHOH COOPKH, CpPEeIH KO-
TOPEIX MOT'YT OBITH JeTATH, I0ACO0PKH, 0a30BEIE ILTOCKOCTH COOPKH H 3CKH3EI COOPKH,
a B HHDKHeH — CBA2H, HAIOKeHHEIe Ha BEIOPaHHVIO JeTallk HITH I0ACO0PKY.

HaeHratop Mo:xeT OBITE THOO 3allapKOBaHHOH 3aknaakoH naHeTH D (pHc. 2.1),
1HOO IUTaBarOITHM OKHOM H paclloiararbed B IIpenenax rpagHIeckoro oOKHa.

G — rpadHIeckoe OKHO, I11e 0ToOpakaeTcsa MOIeTb JeTaTH, COOPKH HITH HepTex,
C KOTOPBIM B HACTOALIIHH MOMEHT IIPOH3BOIHTICA paloTa.

H — cTpoka cooOmeHHH, 0ToOpaxaromas CHCTeMHEIE COO0IIEHH, I0ICKa3KH (B
TOM 9HCIIE COYeTaHHA TOPATHX KJIaBHII) H 3allpOCHI 10 TeKyIIeH BeIOpaHHOH KOMaHIIE.
Bo2M0oxHA IPOKPYTKA COO O eHHH B OKHE.

I — cTpoka cocTosHHA. Coep:KHT QYHKIHOHAT VIIPAaBIeHHA 0TOOpaKeHHEM MO-
JleH, BETIo49adA YIIparTIeHHe BHIaMH, IOBOPOT, CIBHT, THHEHKY H3MeHeHHA MaciTalda H
IIpodYee. 31eCh JKe PaclonoxeH HHCTpVMeHT ITonck koMaHg. COCTAaE CTPOKH COCTOH-
HHA HACTPAHBAETCA 10 MIETYKY [IPABOH KHOIIKOH MBIITH B ITYCTOM II0JIe CTPOKH.

OxHa na"enH D, cTpoKy coo0INeHHH H MeH KOMaHIbl MOKHO 3alapKoBarb, TO
eCTh [IPHKPEHTE K BEIOPaHHEM KpadM 3KpaHa.

HGEFHPGEHHE 10CKHX EpﬂQ'JHIIECRILI ITEMEHINOE

KomaHIe! moCcTpOeHHA INTOCKHX I'pafHYeCKHX 371eMeHTOB B cHeTeMe Solid Edge
PAacIoIararTca BO BRIaIKe DCcKH3, rpvimnallocTpoenns (pHe. 1.7). CIHCOK OCHOBHBIX
JIOCTYIHBIX [IOCTPOSHHH IPHEeIeH B Tadl. 1.5 [2].
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Puc. 1.7. Komanas! rpymsl IlocTpoeHHs

Tabmnuna 1.1. OCHOBHBIE KOMAHIBI ITOCTPOSHHA IITOCKHX ITpadHISCKHK 31eMeHTOR

Mpynna noctpoeHud | KoMaHge rpynnel nocTpoeHHRA Onucanue
2 | Omescx » MOCTPOMTL OTPEIOK NO ABYM TOUKIM
» MoCTPOMTE B-CNNARMOBYI0 KPHEYED NO HECHONLKMM TOUKaM
TMHHUM ¥ TOUKK ¢’ Kpwean o TIOCTPOHTS TOUKY
] Towsca
o - )| Npseoyromssssc no ussmpy + TOCTPOMTE NPAMOYTONBHHK NO UEHTPaNsHOM TOUKE M pac-
TOAHH m
MpAMOYTONBHHKKH O Mpmeaoyronstssno 2 Touxas CTORHHIO JI0yTia
. + TOCTPOMTE NPAMOYTONBHKHK NO ABYM TOUHAM, ONpegendk-
MHOMOYMONBHHKMK [ Mpsacyronsssac no 3 Touxas LWHM ero AMaroHans
(| Muoroyromss no uewTpy » MOCTPOMTL NPAMOYTONEHHI NO TPEM TOUKAM, ONPEfenAD-
MM @70 CTOPOHEI
* [OCTPOMTE MHOTOYTONEHHK MO USHTPANBHOM TOUKE H pagHy-
Cy ONMCAHHOR OKPYMHOCTH NHBO NepneqauEynApy K ero
CTOpOHE
o - o [ —— . rlou:'rpo:'ru OKPYMHOCTE NO TOUKE WEHTPa W TOUKE, onpeae-
NAKLWE R @@ paguyc
0 5cTe N0 3 o
OHpyMHOCTH O | Omyocts no 3 Touam MNOCTPOMTE OKPYMHOCTb NO TPEM NPHHAANEMILWMKM &R Tou-
H 3NNHNCH D Kacatenuas okpysHocTs Kam
& Inmwnc no uesy NOCTPOMTE OKPYMHOCTE NO TOUKE KACIHWA INEMEHTA H TOu-
PIE ; KE, ONPefenAoLe A UBHTD OKPYMHOCTH
SARAANG N 5 TOMCEM
3 - ]| [ T — MNoCTPOMTE HaCATRNBHY D OYTY
- . * [OCTPOMTE AYTY NO TPEM NPHHAONEHAWMM &R TOUKaM
Ayru T\ | Qyrano 3 towam o MOCTPOMTL AYTY NO UBHTPY W ABYM NPHHAANEMAWHM e
)| Oyrano usepy TOYHAM
= - | [ e— » TOCTPOMTE CKPYTNeHHe MeXay ABYMA 3NSMEHTAMH
» MocTpowuTe hacky Meway ABYMA NpPAMONHHEAHBIMA 3Ne-
CHPYrNeHHA KM hacku N Pacxa MBHTIMMN

Oco0eHHOCTH IOCTPOSHHA OTASTEHBIX IPadHIeCKHX 3TeMeHTOB ¢ HCIIOIB30Ba-
HHEM MEHI0 KOMaHIBI OIIHCAHEI JaJIee.

OTpe30K MOKHO IIOCTPOHTH, VKa3aB B rpadHIecKOM OKHe HadaIbHYIO TOUKY, 4 B
TIOIAX MEHEO KOMaHIbl — INTHHY OTpe3Ka (A)H vroa ero HaktoHal (B). Taxxe koMaHIy
CO3JaHHA OTPe3Ka MOIKHO IIep eKIIoUHTh H3 peskHMa OTpe3ok — OTpe3ok (C) B pexHM

Otpezok— Jyra (D), 910 vaoGHO 1714 GEICTPOro nepexoa K MoCTPOeHHK IVTH
H3 KOHEYHOH TOUKH OTpe3Ka.
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To4Ka CTPOHTCA yKa3aHHeM ee KOOp/JHHAT B MONAX AH B.
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[TpAMOVIOTbHHK MOHO IIOCTPOHTH TPEMSA Pa3THIHBIMH KOMaHIaMH, O TIHIar0-
ITHMHCH CIIOCO0aMH YEa3aHHA TOUEK B IpadHIeCcKOM OKHE:
® 10 Yewmpy: eppasd TO4YKa — IIEHTP. BTOpad— OJHH H3 VIIOB;
® 10 08VM IMOYKaM: IIepBasd TOYKa— OJHH H3 VITIOB, BTOpas— IHATOHAIBHEIH VIO
® O mMpev moyxau: epeasd TOYKa— OJIHH H3 VIIIOB, BTOpast — COCEIHHH VIO, Tpe-
TbA — IHATOHAIBHBIH VIOl OTHOCHTEIBHO [IePBOH TOIKH.
B mondx MeHr KOMaHIEl MOZKHO VEA2aTh IMHPHHY (A), BEICOTY (B) IpaMOYIOlE-
HHEKA H YT'OJ HAKI0HA €ro cTopoHsl (C).

Bl cormenmecc (L B S| W BRI v Bwcora 1843mm v Wron 0000 =

A B C
MHOTOVIOTEHHE CO3JaeTCsd KOMaHI0H C ABYMS pesKHMaMH — CO3JaHHeM I10 Bep-
IIHHE (paJIHyCV OMMHCAHHOH OKPV/KHOCTH, A) H 10 IEPIIeHIHKYIAPY H3 IIeHTpa K CTO-
pore(B). 3agarorca 9HcI0 ctopoH (C, 6oasme 3 ), paIHyC OKPVIKHOCTH HITH HOPMATh B
3aBHCHMOCTH OT BEIGpaHHOIO pexHMa (D) H VT0JI HAKI0HA 3TOoro oTpeska (E).
[ — L{' Z| =D [0} Hacno cranen: € = S— - T R =
A B C D E
OKpVKHOCTh CTPOHICH TpeMs pa3THIHBIMH KOMaHIaMH. B rpadHdeckoM oKHe
VKa3bIBACTCA:
® 1o Yewmpy: Iepead TO49Ka — LIeHTP. BTOpasd — KOHedHad TO49Ka PaJHyCa;
* 1O mMpeu moyxau: TPH IPHHAIISKAITHE OKPYAHOCTH TOYKH B IIP OH3BOIBHOM
MOPAIKE;
® KacamelbHaA: MIepEad TO9Ka— TOYKA KacaHHA, IPHHALIeKaas ke CYIIecTBY-
FOIEMY 371eMeHTY, BTopad— TO4YKa IeHTpa OKPY KHOCTH.
B monAx KOMaHIEI MOXKHO VKa3aTh JHAMETP (A) HIH paIHyc (B) OKpVIKHOCTH.
0| AamoEmescm - L‘i | ||| pevery BEEEE  +| Popye 340w -
A B
Lvyra cTpoHIc B TpexX pe:xHMax. B rpadHIeckoM OKHE BEIOHpaeTCs:
® KacamelbHaA: NepBad TOUKa— TOYKa KacaHHA, [IPHHAUIeKaIasd yIKe CYIIecTBY-
FOIEMY 371€MEeHTY, BTOpasd— KOHeJHadA TO4Ka IVTH;
* 1O mMpeu moyxav: TPH IPHHAIISKALITHE IYTe TOYKH B IIP OH3BOIBHOM IO PAJIKE;
® 110 YyeHmpy. NepBad TOUKa— HeHTP OVIH, BTOpasd— KOHeYHAad TOUKA IVIH, oIlpe/e-
IAI0IIad ee pagHyC. TPeThd — elle OJHA KOHEYHAd TOYKa IYTH.
B noxax MeH0 KOMaHIBI 1711 KacaTelIbHOH IVTH H IYTH [0 HEHTPY MOJKHO VEa-
3aTh panHve (A) H VITIoBOH pasMep (B) AVIH., 1714 IVITH IO TPeM TO9KaM — TOJIBKO pa-
auyc (A).

™
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Mooughurayua 31eMEHMOE6 KOMAHOAMU PEOAKIMUPOEAHUA

KomaHIbl pelakTHpOBaHHA 3IeMEeHTOB pacnonaraioTed B rpyme Iloctpoenns
Ha BKIaakax I'1aBpHas H Jckus. 1IX onHcaHHe IpeacTaeileHo B tadn. 1.2 [2].



Tabmnnua 1.2. KoMaHIsl peIaKTHPOBAHHA 371eMeHIOB

Ipynna Komaug INeMEHTE! FpYNNE  ——

PefAKTHPOBAHHMA | KOMAHA PefaAKTHPORAHHA

=| — » [poanuTs 3nemMexTs A0 BnuMaRiwero nepeceysH1A
MpoanwTe Ao

nepeceueHHA

ol — s OTCeUb Y3CTH INEMEHTOR

OTceus

= — » OTCRUL MNH NPORNKTE 3NeMeHTE A0 obpa3zoBanma yrna
Orceus go yrna

2 — * Pa3buTe 3NEMEHT B yHa3aHHOM TOuKS

Pa3bute

s - 5 IxpmcTaima = C030aTh INEMEHT, IKBHAMCTAHTHLIA Cy WECTRY LS MY

AR TIATHESE KOHTYD e CO303Te IKBMANCTIHTHLIA KOHTYD NO BRIBPIHHOR rEOMETPHM

INEMOMCTANTA S xmascTameR Kormyp

& - A P—— * MepeMeCTHTh INEMEHTE HA TOUHO 33faHHOe PACCTOAHHE
NlepeMecTHTs S Nosspyms » [oBepHYTs BeIbpaHHBIE 3NEMEHTEI

JoBEEHY T
Ab - AL | dspeaness amasm. * 3@pKANLHO OTPA3NTL BuIGPAHHLIE 3NEME HThI
S || Nacwratwpoesns MacwTabMpoBaTs BeGPAHHEIR 3NEMEHTE OTHOCHTENLHO B330B0MH TOUKK
orgaamh :‘ﬁ P * PacTAHYTb INEMEHTHI, NEPECEKII0WHE OTPIHHUHBINWMA KOHTYP
racTHAY B

Komanost pﬂﬁﬂﬂlﬁl C 2eOMEMPUHECKUMU CEAZAMU

CES3H IO3BOJAIOT 2a/1aBaTh O PHEHTAITHIO Te0MEeTPHIECKHX 371eMEHTOR OTHOCH-
TEIBHO JPYTHX IeMeHTOB HIH 0a30BbIX ILIOCKOCTEH H COXPAaHATh 3Ty OPHEHTAIIHIO
pHMOIHGHKAIIHH reoMeTPHH MoZelH. KoMaH/IEI paboThl ¢ FeoMeTpHIECKHMH CBA35-
MH HaX0JTcs Ha BKIagkax I'1aBHas H Jckn3 B rpymme CesazHE (pHC. 1.8) [2].
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Puc. 1.8.KomaHae! paboTel C TeOMEeTPHISCKHMH CBA3AMH

HapHc. 1.8. cBepXy BHHS H CTI€Ea HANIPABO NPHEEIEHBI KOMAHIEL

™ Coeammmts - MIPHCOEIHHHTE OJHH ITeMeHT K JPYTOMY B XapaKTepHOH To4dKe.

+ I'opH30HTAIbL/Bep THKAIL — BEIPOBHATE OTPE30K HIH JIBe TOUKH II0 Bep THKATH

HIHTOPH30HTATH.

b KacaHHe — cOIeTaTs JBA 3IeMeHTa KAcaTeIbBHBIMEH.

-
< IlapalleTbHOCTD — COEIATh IBa YIEMEHTa NapalleTbHBIMH.
= PaBeHCTBO — CIeTaTh IBa 3MeMeHTa HIH pasMepa paBHBIMH.

HE CHIIM-:IE'I]JHS[ — COEMAaTE JBd MICMEHTa CHMMETDHIHEBIMEH.

@ KOHIIEHTPHYIHOCTE — COBMECTHTE IIEHIPHI IBVX IVT HIH OKPYKHOCTEH.




b ITepneHIHKYIAp — CAe1aTh OTPe20K MepleHIHKY IAp HEIMH IPYTOMY JTeMeHTY.
** KoIHHeapHOCTS — ¢elaTh JBa YIeMeHTa KOLTHHeapHBIMH.

KoMmanOost npoCmano6Ki pa3mepos

PaboTy ¢ 3cKH30M 3aBepIIacT 3Tan o0pa3MepHBaHHA, TO €CTh CO3IaHHA pasMep-
HEIX CBS2eH MeX 1y IeMeHTaMH 3CKH24a [2].

KoMaHIBI P OCTaHOBKH Pa3MEPOR PACIONararTcs B rpyIme Pazmepsl Ha BEIIaI-
kax '1aBHafA, IckH3 H ATpHOYTHI (pHC. 1.9 HTabad. 1.3).
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Puc. 1.9. KoMaHIOEI IPOCTAHOEKH PasMepOB

Tabmuua 1.3. KoMaHIBI IPOCTAHOBKH pasMepoB

KomaHae! OnucaHne
L5 CTDHHT NHHEAHBIR H YIMOoBEIe PazMepil ONA 3NeMeHTOR Pa3HBIX THNOB B 34BHCHMOCTH OT HOHTRHLTA
|‘/’ ‘l geibopa.
WemmiR AnA 0QHOTO 3NeMeHTa;
DA3IMED * NONHHA K YTON NHHAM;
VMHBIA pa3Mep * D3OMYC MK QHAMETD OKPYMHOCTH;

& ANKHA, Yron, PagHyc i AHaMeTp Oy ru;
s pP3OMYyC 3NNHNCA HNH KPHBOA.

lna geyx anemenToB:

& MewOy ABYMA NHHEAHBIMH INEMEHTAMH;
& MOROY OEYMA KPYTOBLIMMH INEMEHTIMH

P4 CTPOMT pasMepbl, KOTOpLIE 0B0IHAUAIOT PACCTORHME MENY INEMEHTIMH HNH XAPAKTEPHLIMM TOU-
HAMH
PacCTORHME MEXIY
ﬁ CTPOMT paaMepbl, KOTOPLIE 0D0IHAUAKDT IHAUBHHE YINa MERDY 3NEMEHTAMH HNH XapaKTe PHEIMH
TOUKIMH
Yron Mexay
A5 CTPOMT paaMepsl, KoTopkie 0003HaUaI0T paccToRHWe OT D3a30B0M TOUKH A0 OOHOR MK HECHONBKMX
=&

XIPAKTEDHBIX TOURK HAKM INEMEHTOR
Cmewwermse ot Bazw

o= nﬂMQIJJ,ElET}’FI'IﬂEDH pasMep Meway TOUKOA UeHTPa, OCkio H H3IMepREMON TOUKOR

-

¥ron o7 Gazw
JF MCNONL3YeTCA ANA NOCTPOSHHA pazMepa, obO3HAYAKWErD PACCTOAHKE OT OCRBOA NHHKK A0

INEMEHTd HNH X3 PaKTe PHOA TOUKM, KOTOPOE YMHOMEETCA Ha OBa H QTDﬁ'DﬂHEETEH KdK 3HaYeHHe
CHMMETPHUMBIA AKa- AMAMETPa

MeTp

B cpene CHHXpOHHOIO IIPOSKTHPOBAHHA MOT'YT IIPHCYTCTBORATE JBA THIIA Pa3Me-
POE — VIIpaBIAKONIHE (3a(QHKCHP OBAaHHEIE ) H 3aBHCHMEIE (VIIPaBILeMEIe, HITH CBo00 -
Hble). [To YMOI9aHHIO pa3Mepsl B CHHXPOHHOM 3CKH3€ CO31al0Tcd KaK VIIP aBIAr0THE.

3adHECHPOBAHHEIE Pa3Meph] HMEI0T TOT ke BT, 9YT0 H 3HAYKH CBA3eH (1o
YMOIYaHHIO — KPACHBIH). YTIpaBIgeMBble pazMepsl 0TOOpakaroTCa TeM JKe [IBETOM, 9TO
H TeOMeTPHSA 3CKH30B (110 YMOTIaHHI0 — CHHHH).



2. MoagenapoBaHHe JeTaed
2.1. Co3gaHHe HCXOTHEIX T

KoMaHost cO300HUA HCXOOHBIX mMeET

JInd coznaHug 3D-M0IeH B cpelie TpaIHITHOHHOH neTanH Solid Edge cHagana
TpebdyeTcs OLIEHHTE OCHOBHYI0 QOpMY AeTalH, pazpaboTaTh ITaH IOCTPOSHHT MOIETH
H OIpeIelNHTs OCHOBHEIE [TapaMeTpsl [2].

3To VIBepAICHHE B 00IIeM ciIvdae clipaBelTHBO H IIPH padoTe B CHHX POHHOH
cpele3a HeKOTOPEIMH HCKTIOYeHHAMH: BAM He HVIKHO IYMATh KAKHE CBA3H BBl OvIeTe
HAKTaJbIBaTh MEIY KOHCTPVKTHEHBIMH 371eMeHTaMH, TaK KaK 3THX CBA3eH IMPOCTOo HeT.
Tewm He MeHee, pekoMeHaveTcs 00myo dopmy netand GopMHPOBATh B CAMOM IIEPBOM
KOHCTPYKTHBHOM 37IeMEHTe, KOTOPBIH Ha3bIBATCA «HCXOTHBIM TETOM.

Uto05! onpeaetTHTs GopMy NePBOr0 KOHCTP VKTHBHOTO 371eMeHTa, HyKHO C03JaTh
o01acTs, 00pazoBaHHVIO 3aMKHY TEIM KOHTY POM 3CKH34a, 3aTeM BBIOpAaTh 3TY 0071acTh
1714 IO CTPOeHHA HCXOJHOT O Teqla ¢ IIOMOINBI KOMaH I «Bel1apIHBaHHE) HIH « KpyTro-
BOE BBIIABTHBAHHEY .

ITocre cozaaHHA HCXOQHOT O Tella MOKHO 100aBHTh HIH V,IaTHTE MaTepHaT,
OIIpeaends AP VT He KOHCTP VKTHBHBIE 3TIeMEHTHI.

B odmem caydae 4718 co3JaHHA HCXOIHOTO Tea B Solid Edge MoOKHO HCIIOIB30-
BATh CIIEIYHOITHE KOMAaHIEL:

* BeICTVI (BEIIABTHBAaHHE),

* KpVroBOH BEICTVII (KPYTOBOE BEIIABTHEAHHE ),

* BEICTYII 110 HATIP ABTIAFOIITHM,

* BEICTYTI 1O CeYeHHAM,

* COHpaTbHBIH BEICTVIL

* VTOIIIeHHe IOBePXHOCTH.

Komannsl noctpoeHH: Te1 B Solid Edge pacnionararorcs Ha BKnaake [ J1aBHAA B
rpymme Tena. HekoTopeie KoMaHIBL TaKHE Kak BoigaBanBaHHe H Kpyrosoe Bbi1aB-
JIHBAHHE, [IpeIcTaBIeHb] OTAeIbHBIMH KHOTIKAMH, [IP O4He e NpeIcTaBIqdoT co00H
pacKpHIBAOITHECA [PVIIIEI KOMaHI, HanpHMep OTBepcTHe, CKpYIIeHHe, [[00aBHTE
MAaTepHaJ, YIaJHTh MATepHAJ H IPOIHE.

UacTh 3THX KOMAaH] B ClIydae CO31aHHA HCXOIHOTO Tella He AKTHBHA H He MOKeT
IIPHMEHATHCA, TaK KaK B MOJIeTH elle HeT TBeP A0 TeIbHOH IeOMeTpPHH:
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BeloaEnuEaHWE Kpyroeoe Oteepcmie CrpyrneHue ToHKOCTEHHOE
Bbl AEENWEEHWE - - Teno

ena
JI14 MoCTpOeHHA HCXOIHOTO Tella pacCMOTPHM CIedyITHE KOMAaHIbL:
BeigaBaHBaHHE (BBICTVII);
Kpyrogoe BblAaBJIABAHHE (BBICTVII);
JodaBiaeHHe MaTepHAJ1a 10 HANP A BJISIO ITHM;
TodaBaeHHe MATepHAJIA IO CedeHHSM;
TodaBaeHHe MaTepHAJ1a IO CIHPAJIH;



HexooHoe meno 661006TH6AHUA

ITocTpoeHHe ¢ MOMOIIBIO HHCTpYMeHTa Beidop (pHe. 2.1) [2].

B
Puc. 2.1. ITocTpoeHHe HCXOOHOTO Tela BBIIABTHEAHHA

C IOMOINBE HHCTpYMeHTa Bridop

1. BriGHpaeMm 001acTh C TOMOIIBI0 HHCTpYMeHTa BriGop.

2. 3agaeM cTOpOHY (HalpaBlIeHHE) Bl IaBIHBAaHHA eT9koM JIKM mo oJHOH H3
OCeH MOABHBINEr0CA MAHHITY IATOPA.

3. 3agaeM 11y OHHY BEIIAaBIHBAHHA IIEp eMEEHHE Ky P copa, 100HBadACE MPHOIH-
3HTEIBHOTO 3HAYEeHHA [TYOHHEI (A) THOO BBOIHM TOYHOE 3HAUYEHHE B JTHHAMHYECKOM
moJie Beoja (B).

4. Haxxpvaem JIKM HiH K1asHIMY Enter 114 3agepIIeHHT CO3IaHHA Tena.

ITocTpoeHHe ¢ MOMOIIBIO KOMaHIbl BeigaBanBaHHe (pHC. 2.2) [2].

Puc. 2.2, ITocTpoeHHe HCXOJHOTO TeNla BEIIABTHEAHHA
¢ MOMOINBI) HHCTPYMEHTA BRIOJABIHEBAHHE

1. 3amyckaeM KoMaHIY BEITAB/IHEAHHE.

2. BrioHpaeM o0macts mengkoM JIKM o HeH, 2atem menkaeMm ITKM HITH HaKH-
MaeM K1asHmy Enter 114 MIOOTBEP:KISHHT BBIOOpA.

3. JanpHeHIIHE MTOCTP 0€HHA aHATOTHYHEI II1I. 3, 4 MpH HCIIOIb30BaHHH HHCTPY-
MeHTa Beidop. PerakTHpoBaHHe 3HAYEHHA Iy OHHEI OCYINECTEIAeM aHATIOTHIHO.



Hcexoonoe meno Kpy206020 661006/ 1HEAHUA

ITocTpoeHHe ¢ IOMOIIBI HHCTpYMeHTa Beidop (pHc. 2.3) [2].
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Puc. 2.3. ITocTpoeHHe HCXOOHOTO Tela KPVIOBOTO BEIIABTHEAHHA
¢ IOMOINBE HHCTpYMeHTa Boidop

1. BeiGepHTe 061acTh ¢ HIOMOIIBH HHCTPVMeHTa BeiOop. IT0ABHICA 0 THOOCEBOH

MaHHITYIATOP.

2. BelOepHTe KpYroBoe BEIJABIHBAHHAE B DACKPEIBAOIITEMCA CITHCKE MEHIO KO-

MAHIEL.

MaHHIIYI4TOp H3MEHHT CBOK (OpMY — B HEM BBIIeNATCA IeHTpalbHad 0Ch H

4. 3anaiTe OCch BpalIeHH T : [IeTKHHTe [10 TI00MY 31eMeHTY MaHHITy14T0pa, BEI-

OepHTe och H menkHATe JIKM 1714 moaTeep EIeHHA (A) THOO IMepeTanlHTe eHTpalb-
HVI0 TOYKY MaHHITVIATOPa Ha BEIO PaHHVEO OCh H BEIDEPHTE TOP HAa MAHHIIYIATOPE

(B). HauHeTcs THHaAMHYECKOe IOCTp OeHHe Tena.
5. 3amaHHe CTOPOHEI H yIJI1a IOBOPOTA IPH KPYTOBOM BB TaRTHEAHHH aHATOTHIHO

[IOCTPOEHHIO Tella THHEHHOT O BbLIABIHBAHHA C IOMOINBI0 HHCTpYMeHTa Beidop (oM.
miL. 3. 4 H IpHMedaHHe K HHM BEIIIE).



Bri0pae B pacKpBIBAFOINEMCS CITHCKE OIMIHH Iy OHHEI 360 rpaxycoB, MOKHO
cpa3y IMOCTPOHTE 3aMKHVTOe TelI0 BpameHH: (pHC. 2.3.10).
TTocTpoeHHe ¢ IOMOINTEE KOMaHIE! KpyroBoe BHIIABAHBAHHE (pPHC. 2.4) [2].
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Puc. 2.4. TTocTpoeHHE HCXOIHOTO Telda KPYIOBOI0 BRIIABIHEAHHA
¢ MMOMOINEI) HHCTPYMeHTA KpYroBoe BEITAB/IHEAHHE

[a—

. 3amycTHTe KoMaHay Kpyroeoe BLIIABJIHBAHHE.
. Beibepure 001acTe H menkyaTe [IKM HiH K1asHmy Enter 114 moareep:xae-

]

LN

. 3amaHTe och BpallleHHd — BEIOepHTe pedpo.

. JansHeHIIHe IO CTP OeHHA aHATOT HIHbI IIPOLeAYpPe IOCTP OeHHA Tella THHeH-
HOT'O BBEIJABTHEAHHA ¢ P HMEHEHHEM HHCTPpYMeHTa Br1dop (cM. L. 3, 4 H IpHMeYaHHe
K HHM BEIIIE).

N

ITapamempst KOMAHO 6610061 UEAHUA

ITpH co3TaHHH [IP OCTRIX TN BEIIABTHEAHHT 9aCTO OBIEAST HEOOXOIHMO 3a1aTh
JONOMHHTeNbHEIR [TapaMeTPEl IOCTPOSHHA, 9To B cHeTeMe Solid Edge BrinmonHgeTCs
IpH 00 paeHHH K MEH0 KOMaHIBI [2].

Kak vixe VIIOMHHATOCE IIPH OIHCAaHHH HHTep (eHica cHeTeMel Solid Edge, MeHO
KOMAaH/IEI MOXeT OBITh IIPEICTARIEHO B BHIE BeP THKAILHOI O 2alIapKOBAHHOTO OKHA TTH-
00 TOPH30HTATHHOI 0 IEHTOYHOTO MeHH (pHC. 2.5) [2].

B maHHOM OKHe, HIIH MEHIO, B ITpa(@HIeCKOM BH/IE IPeICTaBIeHE] Pa3IHIHbIE OT-
ITHH H IapaMeTphl HeoOX0IHMBIe 17114 [IOCTPOeHHA Tel. PACCMOTPHM OCHOBHEIE TIapa-
METPBI, OTHOCAIIHECH K ITIOCTPOESHHEO TEM BEIIABTHBAHH.

A. Oto0paxaeT BEIOpaHHVO 1714 HCIIOJIHEHHA B HACTOAITHH MOMEHT KOMAHIY
HIIH IPVIIIY CXOJHBIX KOMaHI, H2 KOTOPBIX MOXKHO CIe1aTs BEI0Op Ha HAYaILHOM 3Talle
nocTpoeHHA. [Tocie BeIdopa 001acTH ¢ IOMOIIBE HHCTpYMeHTa BeIOOp B packphiea-



FOIIeMCH CITHCKe JTOCTVIIHEI 1Be KOMaHIE: BelaaB/1HEaHHe H KPYroBoe BLITaBIHBA-
HHe. 371eCh H J1ajiee B CIIHCKaX MapaMeTpOoB BeIO paHHad OIIIHA IoMeYeHa TaT09KOH,
1P OYHE — COOTEETCTEYOITHMH HKOHKAaMH (pHC. 2.6).

B. ITozB0IseT HellocpeACcTEeHHO BEIOPAaTh IPaHk (0011aCcTh) A4 BEIIABTHBAHHS
1HOO0 ONpeaeTHTE KOHTYD, BEISNAA IOCIeI0BaTelIbHO 0TI IbHbIE 3J1eMeHTh] HITH cpa-
3V BEIJIETHE HeM04KY JIeMEHTOB (pHC. 2.7).
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Puc. 2.5. IIpeacraeneHHe MEHK KOMAHIBI

“"’, - i "\Ib M _‘]IIBMEHT hd

InemMeHT
Uenowa
& Kpyrosoe evinaenvsanme Mpans

PHc. 2.6. PacKpBIBAIONIHHCA CITHCOK PHc. 2.7. PackpbIBalONIHHCA CITHCOK
EBI0OpAIBYVX KOMAaHI: BEITABIHBAHHE H BBIOOpA 371eMEeHTOB, OIpeleTd0IIHK
Kpyroeoe BEI14AB/IHBAHHE 001acTh BBIA&BIHBAHHT

C. Onpenenser ray0HHY BbIaBIHBAHHA, OTCIHTBIBAEMYIO C BEIOpAHHOH CcTOpO-
HEI OT ILTOCKOCTH 3CKH3a. BO3MOKHEIe 3HATeHHA:

t‘ DFPEIHH‘!EHHGE PACCTOAHHE — BELTAETHEAHHE Ha PACCTOAHHE, 3aJaEacMOC
B THHaAMHYECEOM IIOJTE BBOTd HITH IMMETTROM MBITITH.

E HackBo3b — BbIIARTHBaHHE HACKBO3b 9€pPe3 BCe IOBEPXHOCTH, KOTOPEIE
nepeceKaeT Telo NPH I0CTPOeHHH:;

_I ;[0 I'PAHHIEI — ERIAETTHEAHHE J0 OmmxaHmeH [IOBECPXHOCTH,

B‘_] OT1/J0 — BEIIABTHEBAHHE OT OIHOH MIOBEPXHOCTH HIH 0az0B0H IWIOCKOCTH 0
IpVIOH, ABHO VKa3bIBAEMBIX C IOMOINBE0 MBIITH. O THOH H3 0T paHHIHBAOIITHX IIOBEPX-
HOCTeH MOKeT OBITE IUTOCKOCTD 3CKH3A.



D. IT03B04eT BEIIABIHEATE'V IATATE MAaTepHATT CHMMETPHYHO B 00€ CTOPOHE! 0T
ILTOCKOCTH 3CKH34.
E. OnpenenseT peskHM OlepalHi — 100 a BlIeHAe THOO yaadeHHe MaTepHania. I1o

YMOMHaHHKY BETHOYCHA OTITHA ABTOMATHYIECKH lﬂ:ll- . I[IPH ]{D'IU]}DIFI CHCTEMA CaMa pac-

IIOSHACT HAIIPABJICHHE IIEPEMEICHHA Ky PCopa— 0T Tella MOISIH HIH K Ty, OIIIHH

JTo0aBHTE ¥ /Viamre = MPHHYIHTEILHO BEIHOYAKT PekHM 100aRIeHHA/V IaTeHHA
MaTepHala COOTBETCTBEHHO.

F. VEa3piBaeT, HaO0 TH3AMBIKATE 3CKH3 B TOM CIIy4ae, eclIH OH He 3aMKHYT.
3TOT HapaMeTp MO3BOAET B HEKOTOPBIX CIVYadX VIIPaBIATE VCeIeHHEM COCSIHHX
rpaHeH [IPH NOCTPOeHHH BEIpesa. [IpHMep MpHBeeH HA pHC. 2.8. [IpH IOCTPOEHHH Je-

TalH A 3CKH3 — SHHﬂ{H}THﬁ I:T H COCEIHHE I'DaHH MOISTH BETHOHYAKTCH B 3CEHS. ,[[E-

Tadhk B CTPOHTICA C OTKPBITBIM 3CKH30M L] . COCeIHHE I'PaHH MOJETH HrHOPHPVIOTCA,
H VCEeYeHHIO MO ABePTaoTCs JOTIOTHHTEThHEIE TDaHH.

G. TT03BOMALT IepPeKTHYaTh HANPaB/aeHHe 100aBIeHHA HTH VIaTeHHA MaTepHa-
71a— BHYTPBb 0061aCTH HITH 3a €€ TPaHHIIEL.

H. [TaeT BO3MOIKHOCTB [P OBECTH JOTIOTHHTETBHYE 0GpaboTKy cO31aBaeMoro

TEla — JOTIOITHHTE €T0 YR/I0OHOM ﬁ HIH YEI0OHOM C PaATHY COM Ij o YMOTHaHHKD

Telno cozaaercs 0e3 o0padoTKH D]

I. TTpoTA:#eHHOCTE KOHCTPVKTHEHOTO 37IeMeHTa MOKHO OT PAHHIHTH C IOMOIIBE0
XapaKTepHOH TOYKH, IPHHAIISKAINeH ViKe CYIIeCTBY M eH reoOMeTpHH. [|aHHEBIH Na-
paMeTp 02BOJIMeT VEA2aTh Pacllo3HABaeMEIH THII XapakTepHOH TOYKH (pHe. 2.9). [ng
Pa3THYHBEIX KOMaHIHa0op JOCTVIIHEIX XapaKTepPHBIX TO9EK MOKET OTIHIAThECA.

LieHTD 1 TOMKS Ha KoHue
Boe

Tosa Ha womLs

Tosra ueHTpa

Cpepsina Towa

Touma kacarms

Touka cunyata

Toura npasrm

Het

PHc. 2.8. TTocTpoeHHe JeTalH C 3aMKHYTBIM (A) Puec. 2.9, THIIRI
H OTKPBITEIM (B) 3CKH2aMH XapaKkTepHBIX TO9eK

XND)aAaNONed

BMEH!_}’HH I 65IPE3LI RO HANRPAETANUIUM

KoMaHIEI IOCTPOeHHS BEICTYIIOR H BEIPe30B PAacIoIOXKEeHE] B IBYVX PacKpHIBar0-
IMHXCA CIHCKax rpyvimnsl Tena Ha Brianke ImagHas (pHe. 2.10) [2].



b m a1
& [onanpasnswoumm |'L-'
By [lo ceyermam Wl | Mo Hanpasnaowmm
ﬁ Crvpans Wi o cevermpm
%9 [lo Hopmanu # Crwpans
- & -
0 Yronuerme A % [loropmamm B
£

PHc. 2.10. KoMaHOBI IOCTPOEHHSA CIOKHBEIX BEICTVIIOB (A) H BEIpe30B (B)

KomaHa coz1aeT Teno (BRICTYIL) THOO VIandeT MaTepHal (BeIpes ), IPOTATHEAs
CedeHHe BJ0JIb HallpaBIAKMIeH KpHBOH (Tpaccel). B caMoM mpocToM BapHAHTE OIHO
cedeHHe NPOTATHEASTCA BI0IL OJHOH HAIPABIAIONIEH, B §01ee CTTOKHBIX — KOTTHISCTBO
HAMPAaBIAKONTHX MOKET JOCTHIATh TPeX, a YHCIO CeUeHHH MOKeT ObITh Heol paHH4YeH-
HBIM. Tpacchl HcedeHHA MOJKHO BRIOHpaTh H3 371eMeHTOB CYVINEeCTBVIONTHX 3CKH30B, pe-
Oep CYIIeCTBVIONISH TeOMeTPHH H HX IIPOH3BOIHBIX 371eMeHTOB, a TalKe 37IeMeHTOB
BCIIOMOTATeIbHOH TeOMETPHH.

ITopA 0K 3aJaHHA HapaMeTPOB KOMaH IbI CIIeIY O HH:

1. ITocne memgka JIKM 110 HKOHEE KOMAHIEI IOABNASTCA OKHO IIapaMeTpEI
HANPABRIAKWINHX H cedeHHH (pHe. 2.11), B KOTOPOM 2a1aeTCq KOIHYeCTBO HallpaBia-
FOINHX H CEYeHHH, MTapaMeTphl OpPHEHTAIIHH CeYeHHH OTHOCHTETBHO TPACChl, TapaMeT-
PBI CTTHSHHA TpaHeH, TapaMeTpsl MacIITa0HPOBaHHA CEYeHHA BI0Ib TPACChl H 3aKp yIH-
BaHHA BOKPVT Hee (IapaMeTpsl MacIiTa0HPORaHHA H 2aKPVIHBAHHA CTAHOBATCH 10~
CTYIIHEI TOJIBKO IIOCIIE BRIMIOTHEHHA BCEX [IAarOB KOMAaHIEI ).

HaxaTtHe Ha kHONIKY OK OTKPBIBAET JOCTVII K MEHK KOMAaHIbl. CHOBA BEI3BATh
3T0 OKHO BCET1a MOKHO, HAKaR KHOINIKY ITapaMeTphI B IeBOM BepXHeM VIV MeHK
KOMaHIIEL.
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PHc. 2.11. OxHo ITapaMeTphI HANPABJIAKNIAX H ceYeHHH



2. MeHro 3TOH H BCeX NMPOYHX KOMaHI JaHHOT O pa3eia 0 praHH30BaHO 110
Hep apXHISCKOMY IIP HHITHITY — BBOJHMEIE IapaMeTPEI CT P VIIITHPOBAHEI IT0 IIaraM. H
[I0IL30BATENE ABTOMATHYECKH IIOIVYIAET JOCTVII K IIOCIeAVIOMIEMY IIIary TOIBKO [IOCTIE
KOPPEKTHOT 0 3a/1aHHA [TapaMeTPOoB Ha MpeaslIyineM. KakIslH mar HMeeT BHI pacKphl-
BarOMIeHC MAHSTH MapaMeTPOB O CBOHM 3aroI0BKOM. [0 MOMEHTA BBIX0/1a H3 KOMaH-
IbI BCETJa MOXKHO BEPHYThCA Ha NP €IbI Y ITHH IIAT, NIEIKHYE II0 €70 3ar0JI0BKY, HBHe-
CTH HeoOXOIHMBIE H3MeHeHHA. Tak, 1711 KOMaHI CO3JaHHA BBICTYIIa/BEIPE3a 110
HAIIPABIIAIOMIHM B MeHIO (pHC. 2.12) npeaycMoTpeHsl mard Tpacea, CedeHHe H Bol-
OpAaTh OCh (1714 2aKPVYHBAHHA Ce4eHHT BII0JIE TPACCHL).

BeiCTyN NO HANPABARFOLLIMM ¥F B
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Puc. 2.12. MeHo koMaHIE! BEICTYI 0 HANPABJIAKINAM, mar Tpacca

Ha mare Tpacca HeoOxogHMO merdroM JIKM BEIOpaTe 31eMeHT. IETIOYKY, KOH-
TV HIHIPaHb, 00pasvIONIHe 3aMKHVTVIO HITH OTEPBITVIO KPHEVIO. ECITH HCTIONB3VETCA
00.Iee 0THOH HallpaBIAKOMIeH, He0 0X0JHMO BRITIOTHEHHE VCIIOBHA [71aIKOCTH BEIOHpa-
€MBIX KPHBBIX. [Iepexon oT Be100pa 0 JHOH HANPABIIAOMIeH K IP YTOH OCYIIECTBIASTCA C
IOMOINER KHOIKH IToaATRepAHTEL HIH merdka [TKMV, a IpHAY IHTeIBHEIH IepeXo1K
CIENVIOIIEMY IMIATY [IOC/Ie OKOHYAHHA BEI0OPa — ¢ MOMOINBH KHOMIKH JaJIbIIe, KOTO-
pad 3ameHAeT co00H kHonKy OTMeHAa B IIPABOM BEPXHEM VIIY MEHIO KOMaHIHI (pHC.
2.12). EciH2aaHa 0JHA HAIIPABRIA0IAd HIH VKA3aHE] BCe TPH, IIepPeX01 OCYIIecTBII-
€TCA ABTOMAaTHYECKH.

3. Hamare CedeHHe ¢ moMOIIBE men4dka JIKM aHanorH4HoO Tpacce BEIOHp aeTCAd
OJHO HITH HeCKOJIBKO 3aMKHYTHIX IUT0CKHX HITH HeIITOCKHX CeYeHHH, [P OTATHBAEMBIX
BIOIb TPAcCChl. IITOCKOCTH, B KOTOPBIX PACIIONOXEHBI CEYeHHT, 00A3aTeIbHO JODEHEI
[Iep eceKaTh HAllpaBIAroIIHe. ECIIH cedeHHe peIcTaBaAeT co00H Hellep HO JTHISCKHH
3MIEMEHT, IIPH €T0 3aJaHHH He00X0JHMO 0JHOBPEMEHHO VEA3ATE HAYATBHYIO TOUKY,
uT00BI H230EKATh HeXKelaTelbHOT 0 23aKpYIHBAHHA BEICTYIIA/BEIpe2a. B mpollecce ykasza-
HH# CeYeHHH Ha9aIbHbIE TOUKH COSIHHAIOTCA [IYHKTHPHOH THHHEH. I13MeHHTE Ha3Ha-

HEHHBIC TOYEH MOMEHO C IIOMOITBH KHOITEH |'_+| . CHcTtema BBICTPAHBACT CCHCHHA B TI0-
PAIKE VEASaHHA HX IIONBE30BATCIICM. HpH HeoOX 0 JHMOCTH H3MEHHTE [IOPAOOK obxona



Fx 1

CedeHHH CIeIyeT HAKaTh KHOTIKY 'l 1 BocTomB30BaTECA OTKPBIBINHMCA OKHOM Ilopsa-
JOK CEYeHHH.

4. Koraa Heo0XOOHMEIH H 10CTaTOYHEIH Ha0Op IapaMeTpOoE BEeIeH, KHOIIKA
Jdansme cMeHAeTCd Ha KHONKY PesyabTaT. Ee HaxaTHe HiH merdok [IKM zaeepmaet
10 cTpoeHHe. ECIH BBeIeHE] BCe BO3MOKHEIE ITapaMeTphl, TOCTPOSHHE BRICTYIIA/BRIpE3a
[IPOH3BOIHTICA ABTOMATHYECKH, H KHOIIKY Pe3yIbTAT HAXKHMATE He Tpedyercd. BrIXon
H3 KOMaHIel — men9ok [TKM HIH HakaTHe KHONKH I'oToBO, KOTOpasd CMEHAET KHOIIKY
Pe3yaeTaT. [0 ee HAXKATHA MOKHO H3IMEHATE IapaMeTPEI IOCTPOSHHA Ha KakKIOoM [a-
re.

5. EcaH cedeHHH §0IIbINe 0THOTO, TO HA mare BeIOpaTh 0Ch CTAHOBHTCA 10~

CTYITHOH KHOTIKA L’l{{, KOTOpas OTKPBIBAeT JHATOTOBOE OKHO HazHadeHHe BepmHH. B

3TOM OKHe MOJKHO VIIPaBIATh HeCKOIBKHMH HaGopaMH coeTHHASMBIX BepIIHH pPa3THI-

HEIX CedeHHH, VIIPaBIad TeM CaMbIM 3aKp VIHBAHHEM IIPOTATHBAEMOTO 31eMeHTa.
[TpoTATHBaHHE MO Tpacce BHICTYIIA Hepe3 HeCKOIBKO CeIeHHH IT0Ka3aHo Ha PHC.
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PHc. 2.13. TToCcTpOeHHA BEICTYIIA 10 OJHOH HANPABIAONMIEH Yepes HeCKOIBKO CeUeHHH



OTnH9IHE OT NpeIblIVIIEr0 IOCTPOSHHS 3aKIF0daeTca B BeIOope mapaMeTpa He-
CKO0JIbKO HANPAaBJIAKINHX H ce9eHHH (2), IPHHY IHTETLHOM [IEPeX0/Ie K 3aIaHHIO Ce-
YeHHH C TOMOINBI KHOTIKH /Ia/1bIIe H 3aJaHHH HECKOIBKHX CE4eHHH CO CBOHMH
HadalbHBIMH TOIKAMH (4).

B BICITVAGL I 65IPE3LI RO CEUEHHUAM

JlaHHbIe KOMaHIBI CTPOAT BRICTYIL/BEIpE3, P OTATHEAM eT0 10 Habopy cedueHHH.
Komanasl paGoTaroT mogo0HO CO31aHHI BBICTYIIA/BEIpe3a [0 HAIIP aBIAKOIIHM [IPH
CIeIYIOITHX OTIHIHAX [2]:

e cCHadana3azaerca Habop ceueHHH, 3aTeM, IPH Heo GXOIHMOCTH, HAIIP aBIAIITHE,

® cCedeHHH JOKHO GHITH He MeHee JIBVX;

® KaKIoe cedeHHe 0093aTebHO JODKHO GBITE IUTOCKHM;

® B KauecTBe CeUeHHH MOJKHO HCIOIb30BATh TOYKH, BKTIOUHE TAKYIO OIIIIHIO IIPH
BpI0OpE 3IeMEHTOB CEIeHHA;

® CO3JaBaeMBIH 37eMeHT MOKeT CTPOHThCA 0€3 HalpaBIAIIHX, a MOJKET HMETh
OIHV HAIIPaBITHONIVIO H §0IIee;

® KaXIad HalpaRIAIOIIasd 101KHa ObITh HelIp epEIBHOH, TT1aIKOH H KacaThCH BCEX
CeueHHH;

® 1715 3aMKHYTHIX 3JIEMEHTOB [0 CeIeHHAM BCe HallpaRTAIONIHE JODKHEI ObITE 3a-
MEKHY TBIMH;

® HaIpaRIAIOIIHE KPHBBIE HE MOTYT IepeceKaThCs, HO MOTYT CXOOHTECA B OTHOH

TO4Ke Ha IIepPBOM HITH IIOCTIeIHEM CedeHHH.

ITpHHIHITEI BEOJA TapaMeTPOB Ha Iarax 3aJaHHA CedeHHH H HaIP aBIAIOIITHX
aHATOTHYHEI PacCMOTpPeHHBIM BEINIe KOMaHIaM CO3JaHHA BRICTYIIa/BhIpe3a. C moMo-
mbk0 mara Pazmepsl 00 beKTa MOKHO JONOIHHTETRHO VIIPABIATE CO3JaHHEM 3aMKHY -
TOTO Tena, a TAKKe TPaHHIHBIMH YCI0BHAMH — GOpMOH 371eMeHTa 110 Ce4eHHAM B paH-
OHe IIepPBOTO HIOCTeIHET O CeueHHH.

Cnupais u CHUPAILHBLI 6bIPE3

KoMaHIBI COOTBETCTBEHHO CTPOAT BRICTYILBEIPE3, IPOTATHBAA CEYEHHE I10 CITH-
panbHOH HalpaeIaomeH. CaMy HallpaBIAIOIIVIO CTP OHTh HE HY:KHO — I0CTATOYHO
VKAa3aTh CcedeHHe H 0cb. KOMaHIa BRINIOMHASTCA CIIEIVIOMIHM 00pazoM (Ha IpHMeEpe
CIHpaTH-BRICTYIIA) [2]:

1. ITocne mem4aka JIKM 110 HKOHKE KOMaHIEI H200X0JHMO VKa3arTh B rpaduie-
CKOM OKHe I0CIeI0BaTelsLHO cedeHHe H IPAMOIHHEHHY IO OCh HAIIP aB/Ig0MeH H 101~
TBEPIHTE BEIOOD, ITOCHIE Yer0 CTAHVT JOCTYIIHEI BCe ITapaMeTPhl H OIIIHH MeHK KOMaH-
IEl (pHC. 2.14), IpH 3TOM B TpadHIeCKOM OKHE MOABHTCA OBICTPOS MEHIO 3aJaHHA KO-
JTHYIECTBA BHTKOB H IIIAra, a TAKKEe CTPelKa VKa3aHHT HanpaeleHHd. KHomka CedeHHe
H 0Ch B THOO0OH MOMEHT JOCTYIIHA B MEHIO KOMaHIEL.

2. Kronka ITapaMeTpsI COHPAJIH OTKPEIBAET COOTBETCTBYHOII e OKHO (PHC.
2.3.27). B HeM BEIOHpaKTCA MeTO I IOCTPOSHH (JI/THHA OCH H IIAr, ITHHA OCH H YHCTI0
BHTKOB, IITaT H YHCJIO BHIKOB) H COOTBETCTEBVIONIHE [TapaMeTPEL, HAalIPABIeHHE BHTKOR



(71eBas HIH IIpaead CIIHPAIL ). HATHYHe/0TCYTCTEHE KOHYCHOCTH (714 IIOCTPOEeHHS KO-
HHYECKOH CITHPATH), & TAKKe [I0CTOAHHEIH THOO [epeMeHHBIH (¢ IporpeccHeH) mar
crHpatH. MeToI IoCcTpoeHHA MOKHO BEIOPATh TAKKE H3 PACKPBIBAIOIIEr 0Cs CITHCKA
HellOCPeICTBEHHO B MeHI KOMAaHJIEL.
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Puc.2.14. MeHw KOMaHIBI Puc. 2.15 OxHO

CHHPEHLHHE BBICTY I Hﬂpﬂﬂﬂpﬂ CIIHPA/IH

3. ITocne EBoga HeOOXOIHMBIX MAPAMETPOE H HAXKATHA KHONIKH OK cooTEeT-
CTBYIOITHM 00 pa3oM H3IMEHAKTCA TeOMETPHA CIIHPaTH H OBICTPOE MEHI0. B MapaMeTpax
1y GHHBI MEHIO KOMaHIBI MOKHO OT PaHHYHTE CITHPATh BBIO paHHOH IIOBEPXHOCTBEO CY-
IIeCTBYVIOMeH reoMeTpHH (ormrHa OT1//o ¢ MocIeIVIONIHM VEa3aHHeM B rpadHIecKoM
OKHe moeepxHOoCTH o).

4. Hemgox ITKM zaeepmaeT BEBRINOTHEHHE KOMAaHIEL.

Ha pHc. 2.16 npeacTagIeHO IOCTPOSHHE P VKHHBI KPVITIOTO CeYeHHA ¢ VEKa3aHH-
€M YHCJIa BHTKOB H IIara MekIy HHMH.

[Tocne mOCTp OSHHA CIIHPATH €€ YHCIOBEIE TapaMeTphl H IPOoGHITH MOKHO OTpe-
IaKTHPOBATH, BBIISIHE CIIHpallh H MIETKHYE JIKM 110 ee TeKCTOBOMY Mapkepy (5).

g = ’

E—

CNUpant [soee @m

~Q e
G WS

Jon 4 L

Jew i BEmwoe

L=

i

6 5 k. 4
Puc. 2.16. IIpHMep TIOCTPOESHHT CIHPATH

d I



2.2. Co3aaHHE NPONEIYPHBIX 3JIEMEHTOB

B Solid Edge k QvHKITHOHATEHEIM 371eMeHTaM OTHOCAT ATEMEHTEI 00paloTKH,
BBIIIOJTHAEMBIE, KaK [IPaBHIO, HA 3aKTHYHTEIBHOM 3Talle co3IaHHg MoaenH [2]. K HEM
OTHOCATCH: OTBEPCTHSA, CKPVITIeHH, GackH, IIaJKHe CONPAKeHH, VEI0HEL, 000I049KH
H 3[IeMeHTEI JeTaleH H3 IIacTHEA (CTeHKa, CeTh pedep, KpOMKa, PEIeTKa).

CpenH 3THX 37IeMeHTOB B CHHX POHHOH TEXHOIOTHH BEIJIEIASTCH KIace 371eMeH-
TOB, Ha3BIBAEMBIX NpoyedVpHLIMU. B OTIIHYHe 0T 00BIYHEIX, TP OLIEIVPHBIE 371eMeHTE]
[O3BOJIAOT B TH000H MOMEHT PeIaKTHPORATE [TapaMeTpPEl, Ha OCHOBE KOTOPHIX OHH OBI-
TIH cO3JaHbl. ITpH H3MeHeHHH [1apaMeTPOB AIeMEHT JI0KAIbHO [IepecTpaHBacTc, He 3a-
TparHeasd OCTAILHVEO MOJIENb.

K npouenypHaeiM 3nmeMeHTaM B Solid Edge ¢ cHHXpOHHOH TeXHOIOTHEH OTHOCAT-
cA OTBEPCTHA, CKPVIJIEHHA, 000I0YKH H MacCHBBI.

ITocmpoenue omsepcmuil

3a IoCTpOeHHe OTBEPCTHH OTEedaeT koMaHna OTeepcTHe (rpynna Tesra Ha
pr1anke FmaBHas) [2]. OTBepcTHA B CHHXPOHHOH Cpejie CTPOATCA JHHAMHYECKH Ha
Tr00H rpadHl ModeTH. O THOH KOMaHIOH MOKHO CO31aTh HECKOIBKO OTBEPCTHH Ha 01-
HOH HJIH HECKOIBKHX Pa2/IHYHBIX [PaHAX, [IPH 3TOM apaMeTphl IEPBOrO CO3JaBaeMOro
OTBepCTHA OYIVT ONpeaetaTh HA00p mapaMeTpPoB BCEX OCTATbHEIX OTBEPCTHH I'DVIIIEL
OTBepCTHA, CO3JaHHbIE B paMKaX OJHOH KOMaHIEL, MTOMEeIar0TCA B OJHY TPVIIILY B
HaBHTaTOpe (pHC. 2.17). FIaMeHeHHe 0JHOTO H2 OTBEP CTHH I PVIIIEl ABTOMAaTHIECKH H3-
MEHHT [apaMeTPBl BCEX OCTATBHBIX €€ OTBEpPCTHH.
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Puc. 2.17. IlocTpoeHHEe HECKOIBKHX oraepmm B paMKaX OJHOH KOMaHIbI

BHe Terra MOJIeTH cO31aBaeMoe OTBep CcTHe 0To OpaskaeTcd P O3padHbM TEIOM B
BHIE BEI9HTAaeMOro o0beMa. BHYTpeHHHE IOBePXHOCTH OTBEP CTHA B TeJle MOJEIH
oTo0paxarTca CHHHM LBeToM. Och OTBEPCTHS BCEr1a HAllpaBIeHa [10 HopMalH KIpa-
HH B TOYKe pa3MelleHHSI KYPCcopa, a caMo OTBEPCTHE — BHYTPE JeTallH.

Mo:HO HOCTPOHTE CIeIVIOITHE THIIE! OTBep cTHH (pHC. 2.18): mpocToe (A). ¢
pe3b0oH (B), koHH4eckoe (C), ¢ MHTHHIPHIECKOH 3eHKOBKOH (D), ¢ KOHHYeCKOH 3eH-
kOBKOH (E). B paMkax 0JHOH OIlepaliHH MOKHO IO CTPOHTE IPVINTY OTBEPCTHH TOIBKO
oIHoro THIA. Kax1oMy BEIOpaHHOMY THITY OTBEPCTHA COOTBETICTBYeT CBOH Hadop na-
paMeTpOB. KOTOPBIE 3a1ar0TcA B OKHe ITapaMeTpsl 0TBepcTHA. BBI30B OKHA OCY-
MIeCTEIACTCA [IPH HAXKaTHH KHOIIKH ITapaMeTphbl OTBEPCTHA B MEHK KOMAaHIEL.
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PHc. 2.18. THOEI OTBepcTHH H 0KHO ITapaMeTphI OTBEPCTHA

ITocmpoeriue ckpyzieH il

B cHHXpOHHOH cpene koMaHIa CKpYT/1eHHe o MO3BOMAET CO3JaBaTh TOTBKO
CKpVIeHHd pelep ¢ HOCTOSHHEIM pagHycoM [2].

TNepemeHHBIH paaHyC CKPVIISHHA. a TAKKeE [T1aJKO0e CONpoKeHHe pedep, rpadeH
H HX COYeTAHHH pealH3yeTcd ¢ [OMOINbI KoMaHIs! ConpskeHHe U , KOTOpas He
BXOJHT B IPVIIITY KOMaH IOCTPOeHHA P OoLeIyPHBIX 31eMeHTOR. KoMaHIb HAX0JATCH

B PaCKpBIBAIOMIEMCH CITHCKE KHOIIKH CKpYI/IeHHe.
[TpHMepBI IOCTP OSHHA CKPVITIEHHH MMOCTOAHHOTO H [IepeMeHHOTO pajJHyca [IoKa-

3aHBI Ha pHC. 2.19.

PHc. 2.19. TTocTpoeHHe CKpVITIEHHH IMOCTOAHHOTO H MIepeMeHHOTO palHyca

ITocmpoeniie acox

@acKH CTPOATCA IPH MOMOIITH KoMaHI dAacKa ¢ pABHBIMH BLICOTAMH “u

o o : :

ACKA ¢ Pa3HBIMH BBICOTAMH ' H3 pacKpblBaromeHca KHONKH CKpyrieHHe [2].
CrenyeT H30eraTh NOCTPOCHHA QAcOK KaK 37IEMEHTOE P odHIA — 3TO Hap yIIaeT TOTHKY
dopmoobpazoBaHHA H MOKET VCIOKHHTE OCTIeIVIONee H3MeHeHHe MOIeH.

Komanna dacka ¢ paBHBIMH BhICOTAMHE Tpe0veT VKazaHHd 3[IeMeHTOB 114 CO-
30aHHA QacKH H BEOJA palHyca B JHHAMHYIECKOM I10Ie BBoJa. Mo:kHO BEIOpATh OT-
IenbHEle pedpa, Henodky pedep HIH I'PaHs (B 3TOM caydae dacka O0yIeT IoCcTpoeHa o
BCeM pedpaMTpaHH).

Komanna ®acka ¢ pa3HbBIMH BbICOTAMH [I03B0OIAET 3a1aTh [Tap aMeTphl PackH
foee THOKO.



Kuomka ITapaMeTphbl B MeHIO KOMaHIHI [I03B0IAET CIeTaTh BEIGOD MeKAY IBYMA
BapHaHTaMH 3aJaHHA: VIO H BEICOTA (110 YMOTYAHHI0 ) THOO JBe BRICOTEI (pHC. 2.20).

Cospam acxky

@ Yronw sicota [% m

PHc. 2.20. BapHaHTEl IOCTPOEHHA H pelakTHpORaHHA (dackH

B nepeom BapHaHTe 3a7aeTcd IPaHb, colep:xamad pedpa 114 QackH, ocIe 9ero
BEIOHparoTcd pedpa, ¢ KOTOPEIX O0vIeT cHATA (hacka, 2aJarTcd BEICOTa H VTo1 (hackH.
BrICOTa OTCYHTHIBASTCA [10 BEIOPaHHOH I'PaHH, VIO OTKIAIBIBACTCA OT HEe JKE.

Bo BTOpOM BapHaHTE 3Ha9eHHE, BBeIeHHOE B I1071¢ BopIcoTa 1, IpHMeHAeTCA K
BEIOpaHHOH I'PaHH, 4 3HAYeHHE B [To11e BeICcoTAa 2 — K CMeKHOH.

JI14 pelakTHPOBAaHHA BceX IpaHeH dackH Halo BEIOpars merdkoM JIKM dacky
HIIH ee I'PaHb/TpaHH, INeTKHYTh [10 TEKCTOBOMY MapKepy pasMepa QackH, BBeCTH HOBOE
3HadeHHe, HaKaTh K1apHImy Enter H zatem JIKM 1714 BEIX0Ja H3 KOMaHIEHI (pHC. 2.20).

ITocmpoenie 000104€x

B CHHXD OHHOH cpene IIoCTpocHHE 080109eK BBIIIOTHIETCS IIPH IMMOMONTH KOMAH-

61 ToHKOCTeHHOE Teto |- B CIIeOVIOMmeM mopAnke (pHc. 2.21) [2].

-

PHc. 2.21. TTocTpoeHHe 000109KH C HCKIHYEeHHEM I'paHeH

3anaeM o0IIVIO TONIIHHY CTEHOK Tella H HAalIpaeileHHe (merdkoM JIKM no
CTpeNke), B KOTOPOM OTK/IaIBIBaeTCa TOMIHHA (pHC. 2.2 1A). ITpH yKa3aHHH Hallparie-
HHA TOJIIIHHEI 0T Tella TOHKHE CTEHKH OYVIVT CMEIeHbl Hap ViKY 0T €0 IOBEPXHOCTH.

VEkazblBaeM OTKPEITEIE [PaHH (OHY HIH HECKOIBKO ), KOTOPBIe 0VAVT VIaIeHbl
H3 HCXOJHOTO Tena (B).

JoGaprseM HTH HCKTK9IaeM IpaHH 0 00I09KH, KOTOpBIe 00 pasyioT 001acTh, He-
KTIO9aeMVyI0 H3 CO3JaHHA TOHKOCTEHHOTO Tela, ¢ IOMOIIEBI0 KHOMIKH Jo0aBHTE / Hc-

KJINYHTE TPaHH \-ﬁlﬂ MeHro koMaHIs! (C). Pe3yIsTaT npencTarieH Ha pHe. 2.21D.



19 peIakTHPOBaHHA 000I09eK HCIIO I3 VIOTCA:

— H3MEHEHHE TOJIIITHHEI CTEHOK, KOTOpOe IIPOBOIHICA aHATIOTHIHO PeIaKTHpPO-
BAHHIO (DACOK ¢ BEIOOPOM BCErO TOHKOCTEHHOT O Tera THOO OTASIbHEIX IPaHeH:;

— no0aplIeHHe HCKIHOYeHHBIX TpaHeH, KOTOpOe BEINOIHASTCA IOBTOPHBIM 3a-
Ty CKOM KOMaHIbl TOHKOCTEHHOE TeNI0 MOCIIe CO3IaHHA 000 I04KH (KHOoMKa JJo0a-

BHTBH/HICKTIOUHTE IPaHH H3MCEHHT CBOH BHI Ha jH [I03BOJIHT J00aRTATE IPaHH BME-
CTO HX HCI&.‘IED‘IE‘I{HH}.

HGCFHPGEH He Macciusos

MaccHe — mpouenypHsiH 31eMeHT Solid Edge, ¢ moMOMBR KOTOPOTO POIHTETE-
CKHH 371eMeHT HITH Ha0op ATeMEeHTOR Pa3MHOKASTCS [0 MPAMO VT OTILHHKY HIIH BIOTb
KPHBOH, 2a0THAET 001aCcTh HITH OTpakaeTcd 3epKaTbHO. COOTBETCTRYIONTHE KOMAaH/IE
MaCCHBa pacmoiararoTcd B rpyrmne MaccHBbI Ha BiIagke [ J1aBHAA H CTAHOBATCA J10-
CTYIHEI TOJIBKO MOCTIe BeI0Opa reoMEeTPHH A1 PasMHOKEHHA [3 ].

Mex a1y MacCHEOM KOITHH H POJHTEeILECKHMH 3J1eMeHTaMH CYIIeCTBYeT acCoITHa-
THBHAA CBA3L. [IpH H3MEHEHHH POIHTEIbCKHX 3IEMEHTOE MaCCHE IEPEeCcTp aHBaeTC A,
[IPH VIaTeHHH — Y IaTAeTCA HETHKOM.

PonuTensckui Ha00p 37TeMeHTOR MacCHBA MOJKeT BKIK4YaTh B ce0d He-
CKOJIBKO KOHCTPYKTHBHEIX 371eMeHTOB. HanmpHMep, BBl MOKETe CO34aTh MACCHEEI
KOHCTPVKTHBHEIX 371€MeHTOB Ha OCHOBE 3CKH3a, TaKHe KaK BBRICTYH (A), OTBepCTHE
(C) H ckpyrieHHe (B) 3a 0IHY OIepalHi (pHe. 2.22

Puc. 2.22. CozgadHe MACCHBA

Bce xomMaHOE co31aHHA MacCHEOR B Solid Edge ¢ cHHXpOHHOH TeXHOI0-
THeH 3aBHCHMBI OT IOpAJKa JeHCTBHH [MOJIL30BATeNd H HCIIOIb3VIOT IPOLEeIVPY
BBIMIOTHEHHA «00beKT — JeHCTBHe». TO ecTh, 1714 CO3JaHHA MacCHE a Heo0Xo-
JIHMO CHadala BEIOpaTh TeOMETPHIO, KOTOPVIO BBl XOTHTE Pa3MHOKHTE C IIOMO-
IIEK MACCHEBAa, H TOJIBKO IIOCHE 3TOT0 KOMaHIEl MAaCCHEA CTAHOBATCA aKTHEHEIMH.

[pavoveoibublli Maccug [3].

KomaHza «IIpAMOYTOIEHEIH MACCHB» CTP OHT NPAMOYTOIBHBIH MaCCHE BEI-
O paHHEBIX 2IeMeHTOB. POIHTEILCKHM 3T€MEeHTOM MacCHBA MOJKHO BEIOpATh KOH-
CTPVKTHBHEIE 37I€MEHTHl (B TOM YHCIE MACCHBHI), TPAHH H HX Ha0OpHI H Tela Mo-
nenH. HanpuMep, MOKHO IOCTPOHTh OTBEPCTHE, & TIOCTe 3TOr0 CAeNaTh MPAMO-
VIOJMBHEIH MacCHE OTBePCTHH, HCTIIOIB3VA MOCTP OeHHBIH 37TeMeHT KaK P OIHTelb-



CKHH 1718 MOCTPOeHHSA MacCHBa. B CBOI odepeb II0CTPOSHHEIH MacCHE MOXKHO
HCIIO1b30BaTh B Ka9eCcTBe POIHTENBCKOTO 311eMeHTa A1 HOBOI'O MacCHEA.

3amedaHHe. MacCHBEI acCOLIHATHBHO CBA3aHEI CO CBOHMH POIHTEIbCKHMH
371eMeHTaMH. ECIH BBl H3MeHHTe pPOIHTelNhCKHE 371eMeHTEl, MPOH30HIeT oGHORIe-
HHe MacCHBa. ECIIH BBl VIalTHTe POIHTENbCKHE 3IeMeHTEl, MacCHE OVIET yIaleH.

Mo:KHO HCKIKYHTb H3 MAaCcCHBA OTAEIbHBIE 31eMeHThl, 9TO0R cO31aTh
HeoOXO0OHMEIEe MecTa, cCBOGOIHEIe OT 371eMeHTOB. [IpH 3TOM  BH B 1w000e
BpeMsA MO KeTe BepHVTh HX o0parHo.

B pexnMe « BIHcaTh» 3aJaeTcd KOTHYECTBO 3IeMeHTOB o X H Y, a Tak-
JKe NIHPHHA H BEICOTa MaccHEa (pHC. 2.2 3 ). IHTepBalbl MeKIY 31eMeHTaMH
MAaCCHEA [0 TOPH30HTATH H BEPTHKAIH BEIIHCIAOTCA ABTOMaTHYECKH.

B pexHMe «3aN0IHHTE» 3aJaeTCd PacCTOAHHE MeKIY 3IeMeHTaMH 1o X
H Y,a Takke IIHPHHA HBBICOTA MaccHRA. KONTHIeCTBO 371eMeHTOR 110 TOPH30H-
TalH H Bep THKATH BEI9HCIAETCH aBTOMaTHIeCKH. B pelxHMe « 3aII0THHTE» Mac-
CHB 3aII0JHAETCA C YKa3aHHBIM PACCTOAHHEM MEXKIY 37IeMeHTaMH, HO MoclaeI-
HAA cTpOKa/cTonben He moMelnaeTcd B MAcCHE (31eMeHTHl He 0ToGpakawTed).
eclIH KOTHYEeCTBO 31eMeHTOB 0 X HiIH Y He ABIAeTCH HelbIM SHCIOM.
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Puc. 2.23. IIpaMOyTOIBHBIH MacCHE — BITHCATE

Kpveoeoili maccue [3].

KoMmanga « Kpyroeoi MacCHB» CTPOHT KPVIOBOH MacCHB BEIOpaHHEIX 371e-
MeHTOB. 14 ero 3ajgaHHA Tpefyercd yKa3aTk pasMHOKAaeMBbIH pOIHTEIbCKHH
371eMeHT H NOCTPOHTE IpOodHTE MACCHEA (OKPVKHOCTE HIH AVTra) (pHC. 2.24).

Puc. 2.23. KpyroBoH MaccHB

HcrnroueHHe, YAdJICHHE H IJo0AaRIeHHE 3TEMEHTOR EPYVTOBOI0 MaCCHEA BEITION-
HAeTCAd KHONKOH « OTKIKYHTE 3J1eMeHTEI» B ﬁEﬂCTpDH MeHK. OHA MO3BOIAET HE
CO30aBaTh OTACIABHBIC 3TTCMCHTR KPVIOBOTO MaCCHEA. BrI MOEKETE OTKIKYIHTE



37eMeHTHl KAKIIPH CO3aHHH, TAK H [PH IOCIeIVIOIIEM peIakTHPOBaHHH Mac-
cHBa. IToBeeHHe KPYIOBOIO MACCHB & IIPH OTKIIYeHHH THOO VIaleHHH 316
MEHTOB IIOJHOCTBEI aHAJTOTHYHO IPAMOVIOIBHOMY MACCHBY.

PenakTHpVA CVINECTBYIOINHH MACCHE, BBl MOJKeTe ¢ [IOMOINBH KHOIIKH
«Jlo0aBHTE B MACCHB » B OBICTPOM MEHIO 100aBHTh B MacCHB HOBBIE 3J1eMeHTBHI.
Hanpumep. Bel 100aBHIH CKpVIIeHHe (A) (pHC. 2.25) K pOOHTEIBCKOMY 3I1e-
MeHTV ViKe Ilocle TOTO, Kak OBl CO31aH MaCCHB.

Puc. 2.25. JJobaBIeHHE 3TEMEHTOE B prroﬂoii MAaCCHE

Maccue gdoas kpugoli [3].

KomaHnna «MacCcHE BIOIb KPHBOH» cO3J1aeT MacCHE BRIOPAaHHBIX YTEMEHTOR
BIOJE 3aJaHHOH KpHBOH. B KadecTBe pOJHTEIbCKHX 31eMeHTOB MacCHE a MOKHO
HCIIOIb30BaTh KOHCTPYVKTHBHBIE 371eMeHThl, TPaHH, Ha0opel TpaHeH, IoBep XHO-
CTH H Tella MOJelH. Bel MOKeTe VIPaBIATh TeM, KaK MaccHB OVIeT paclookeH
Ha KPHBOH, HacTpaHBas IapaMeTpsl, TaKHe Kak HadalbHad TOYKA H THII [Ipe-
00paz0BaHHA, a TAKXKe YHCIO 3K3eMILIIPOB, HHTePBAl H O pHeHTallHA.

MaccHB 31eMeHTOB MOKHO CO31aTh BAOJIb ILTIOCKOH KPHBOH, IIpOCTpaH-
CTBeHHOH KpHROH HIH BIONEL pedpa MoJenH. HanpHMep, BBl MOXKeTe IIOCTPOHTE
MAaCCHE 3J1€MeHTOR (A) BIOIE 3CKH2a (B) (pHC. 2.26).
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Puc. 2.26. Maccm BIOJIE KPHBOH

Bsidop mamepuaios

Mapxka H CBOHCTBa MaTepHala MOISTHPYEMOH JeTalH 3a1ar0TCa Ha9albHBIM
KTHEOM [TKM mo ctpoke «MaTtepHat» B HaBHratope

[y onopa_gan.par
[ Base
Matepuan (Crane 45 MOCT 1050-38)
+ L | [naBHEIE BA30BLIE MAOCKOCTH
OBbIYHAR MOAENb



H Janee B OKHe « TaGIHIIa MaTepHaTOR» B 3aKi1aike « CBoHCTBa MaTepHata» [3]:

@- Crane 13nc FOCT 1050-28 MnoTHoCTE 7803,000 kr/m3
e- Crans 18¢n MOCT 1050-88

o- Crans 20 MOCT 1050-88 Koad. Tenn. paclumpeHna 10,0000 /C

e~ Crane 204 MOCT 19277-73 TennonpoecgHoCTL 0,047 kBr/m-C
:: Eﬁ: gz F%; j‘lgﬁﬁ YaeneHan TennoemMKocTe 469 000 Jos/wcr-C
o- Crans 25 MOCT 1050-88 Moayns ynpyrocmu 199999 996 MMa
©= Crane 30 MOCT 1050-88

o- Crans 35 OCT 1050-82 = Ywncno Myaccona 0,000

e- Crans 40 MOCT 1050-88 Mpegen Texyqectn 360,000 MMa

a| Crane 45 MOCT 1050-88 Mpeaen npouHoCTH 610,000 MMa

e- Crane 50 MOCT 1050-28

EcnH B npeanaraeMoH TabIHIE CBOHCTE OTCYTCTEYROT He06X0IHMEIE TaHHEIS
(aucio ITyaccoHa, K03(QQHIIHEHT TEILIOBOTO PACIIHPEHH ), TO 0I1b30BATEb MOIKET
10GaBHTH HX CaMOCTOATENLHO [0 JaHHBIM CIIPABOYHHKOR.

Onpedenerie PUIHYECKUX C60UCINE 0T DEKMNOE NPOEKMUPOEAHUA

J14 ompeneneHHs GH3HIECKHX CBOHCTE 00BEKTOB P 0eKTHPOBaHHA He0 0X 0THMO
BEI3BATh Ta0IHITY CBOHCTE MOCIeI0BaTeIbHBIM HaKaTHeM KHOIIOK «I13MepeHH » IT1aB-
HOTO JIGHTOYHOTO MeHI0 H « DH3HIeCKHE CBOHCTBa» B TpyIIIe « FI3MepeHHT».

J1s 00beKTa IpOeKTHP OBaHHA ONpeleTarTCA Macca, 005seM, Iomanb MoBepx-
HOCTH, KOOPJHHATHI IIEHTPOB Macc H TeOMeTpHYeCKOT 0 IeHTPa, MOMeHTHI HHEPITHH OT-
HOCHTETBHO KOOPIHHATHEIX OCeH, T TaBHbIE MOMEHTEI HHEPITHH H PaIHYChl HHED ITHH:

PuUznyeckue cEOACTES >
[ |3anam ceoiicTea O8Wre  MmasHble
CucTema KOoopoMHAET: Macca: Dfbem: Mnowans NoBEpXHOCTA:
|Cpena monenu v] 2208 | [282743333mm"3 | [24504.42Mmm7°2 |
MaTepuan Uentp macc —  [eomeTprueckuil LEHTD —
Hima:
||:Taj'lb 4510CT 11_-'5'|]_\‘.| []MNokasam cumeon -::m. [JMokasate cimson @CF
MnoTHoCTs: _ X |1].I1].|]. - | X |ﬂ'-ﬂ'ﬂ - |
7810.000kr/m™3 |
Y |ﬂ'.ﬂ'|]' M | ¥ |ﬂ'.ﬂ'I]' MM |
WzmeHuTE
Z |5'|]'.ﬂ'|]' P | z |5'|]'.1]'I]' MM |
TourocTs (o7 0 oo 1.0 MomMeHTE! MHepLUM
0.99 = b : lzz:
(0,008 kr"2 | [0.008krm"2 | [0.001krm"2 |
DBHOBITE Np bey: bez: lyz:
coXpaHeHun palina |ﬂ.ﬂl|]l|]' K" 2 | |1]'.1]'I]'[I' kra” 2 | |ﬂ.ﬂl|]l|]' K" 2 |

Frznueckre CEORCTES BKTYarbHS. DBHOBMTE JaKpelTe CoxpaHiTe Kak Cnpaska



3. MoaennpoBaHHE JeTa/deH JHCTOBOH MTAMIOBKH
3.1. MoJelHpoBaHHe JHCTOBLIX JeTa el

ITocmpoenue puzypusix Pranues

B Solid Edge M0:XHO cO31aBaTh THCTOBBIE JeTaTH H HX Pa3BEPTKH C HCIIOTb30-
BaHHeM 00BIYHOH H CHHX POHHOH cpel MOIeTHPOBaHHA C HCIIOIB30BaHHeM [3]:
1. mocTpoeHHA INAacTHH, duiaHes, QHIVPHLBIX (QIaHIeR, BEIPEe30B H OTBEPCTHH.
2. mHCcTpyMeHTa IntelliSketch 1714 TO9HEIX TOCTp OSHHAH.
PaccMOTpHM MO PAI0K CO3IaHHA THCTOBOH JeTalH B 00bI9HOH Cpeie MOJeTHpO-
BaHHA.
Bribepure saxnanky "I naggaq"=rpymmna "JIHCcTOBad 1eTals = CIHCOK "PHT V-

HBIH QraHen'="OHrypHBIH draHe" .

KomaHzga "®HIypHEIH QuiaHell" HCIIOIB3YeTed A4 [IOCTPOSHHS [IOCIeI0BATENb-
HOCTH IIOBEPXHOCTEH, COeTHHEHHBIX Me a1y co00H crHOamMH. CHadana Bel [IOCTPOHTE
poHIb (CBA3AHHYIO LIETIOYKY OTPE3KOB H AYT), 3aTeM 3aJa/IHTe HallpaBIeHHe H pac-
CTOSHHE IIPOeIlHp OBaHHA I[P O(HIH, 9TO0RI CO31aTh IPaHH JeTalH H CTHOBL.

CHcTeMa 1o0aBHT TONIIHHEY MaTepPHANa B YEa3aHHOM HaIIpaBIeHHH 1714 CO3 JaHHA
rpaHeH H paccYHTaeT XapaKTePHCTHKH cTHOAa Me3KIY TPaHAMH.

Bri0epHTe 0a30BVIO ILIOCKOCTE I IO CTPOeHHA P odHIA GHIVPHOTO (rIaHIIa.
IToMecTHTe Kypcop Ha 6a30BYVIO INTOCKOCTS H KOT1a OHA MOJICBETHTICA, HAXKMHTE JIEBYIO
KHOIIKY MBIITH. OTKPOeTCA OKHO NP odHIA, OPHEHTHPOBaHHOE [IapallIe/IbHO BEIOpaH-
HOH 0a20B0H ITOCKOCTH.

S §

Komanna "D'[pezmc"l / B rpymme "IlocTpoeHHa" Ha 3akTanke "I magHaa"
Io:xHa OBITE AKTHEHA. ECITH 3TO He Tak, Ha:XMHTe KHONKY "OTtpesok” s rpyome "[o-
CTpOeHHA".

ITocTpoHTe mpodHIL QUIaHIa, KaK TOKa3aHO Ha PHCYHEE.

i i)




Bri0epHTe 3aKknanky "I napHaq"=IpyIia "3aKpeITh " "="3aKPBITh 3CKH3" .

V nocTpoeHHOT 0 P OoQHIA IOABHIACE CTpeika. CTpeika MOKeT VKa3bIBaTh BHH3
HTH BE€PX B 3aBHCHMOCTH OT TOT'O, T 1€ PacloiaraeTca Kypcop. CTpelka YKasbIBacT
HAaIIpaBIeHHE, B KOTOPOM OVIET OT/I0:KeHa TONIIHHA (rraHna. [JoMecTHTE Ky pcop, Kak
N0Ka3aHO Ha PHCVHKE, H IMeTKHHTE J1eB0H KHOIIKOH MBIIIH. [TepeMecTHTe Kypcop o
3KpaHy HE X0Je THHAMHYEeCKOTO H3MeHeHHA pasMepa diaHIa BBeIHTE eT0 NP OTLKeH-
HOCTE 335 MM.
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OO0paTHTe BHHMAaHHE, 9T0 MEXKIV IUIOCKHMH I'PaHAMH CHCTEMAa aBTOMaTHIECKH
HOCTPOHIA CTHO.

lotos0
Haxouure kaonky "I'otos0" |.— -|.

H{?CHIPGEHHE RIAACMIHH

JoOGapHM MaTepHAaTl K BepXHeH I'paHH JeTanH [3].

BriGepurte zaxknagky "I magHag =rpynna "JIHcTOoBaT neTans"="TInacTHHA" L.

Komanna "TInactiHa" 103B0IAET HOCTPOHTE INTOCKVIO INTACTHHY H IPHCOEIH-
HHTbB €€ K ViK€ CYIIECTBYIOIIeH KPpOMKe IeTaTH. Brl Ha9HeTe ¢ 3aJaHHsA IVIOCKOCTH ILTa-
CTHHEI H 3aTeM IMOCTPOHTE ILIOCKHH Ip 0GHIE B 3TOH IUNIOCKOCTH. B KOHIIE BEI VEAXKETe
HaMpaslIeHHE, B KOTOPOM OTKIAaIbIBAETCA TOMITHHA IITACTHHEL.

ITomecTHTe KypCOp Ha IpaHb, NOKa3aHHY kO [I0ICBe9eHHOH Ha PHCYHKE H BeIDe-
pHTE ee.

#nnockocTs (nrypresi dnaney 1)




Komanna "Otpezok"” erpymne "ITocTpoeHnd” Ha 3armagke " 1aeHaqg" 10LKHA
OBITE aKTHEHA. ECTIH 3TO He Tak, HAXKMHTIE KHOIIKY KoMaHIbI a rpyine "I[locTpoeHHT".

ITocTpoHTe 0T BEPXHETO IIPABOTO VITIa rpaHH IpoQHIb H3 TPeX OTPE3KOB, KaK
[MOKAa3aHO Ha PHCYHEE.

L
™ T s 1

3aKpoHTe 3cKH3"

YV moCTpOeHHOTO npcui)mﬂ MOABHIACE cTpenka. CTpelka MoKeT VKa3blBaTh B 011-
HY HIH IPVIVIO CTOPOHY, B 3aBHCHMOCTH OT IIOJIOKEHHA KVpcopa. ITa CTpeIKa IoKa-
3BIBAET, C KaKOH CTOpOHEI OV IeT 100aBIeH MaTepHAT IIPH [0 CTPOEHHH ILTACTHHEL

IToMecTHTe KypCOp Tak, 9T00kI CTpelKa MOKa3bBala BHYTPE NP OMHTA, H IeTK-
HHTe JIeBOH KHOIKOH MEIIITH.

3apepmIHTe MOCTPOSHHE ILUTACTHHEI HAXKATHEM KHOTIKH | )
MartepHan go6asndeTca BHYTPE IPOGdHIA TaK, 9TO ITaCTHHA Gﬁ'heﬂl{H_HETCH c
CyIIecTBVIoIIeH IpaHbio JeTaTH. TOIHEA Ha ITACTHHE aBTOMATHIEeCKH 100aBIIeTCa B

HYKHYI0 CTOPOHY.

ITocmpoeriie npocmsix raHyes

Bribepure zaknanky "l nagHaa'=rpymona "JIHcToead nerans'="dmaxen" _F'| :

Komanpga "®nanen"” nodasmaeT cTHO H COCETHIOK I'PaHb, COSTHHEHHVIO CTHOOM
C CYINeCcTBYHOIIeH IPaHbo THCTOBOH IeTanH [3].

draHell, KOTOPBIE BBl IOCTPOHTE, ABIASTCA CaMBIM IPOCTEIM (IaHIeM. 3To
IIPAMOVT OBHHE, ITHHA KOTOPOr'o COBMANALT ¢ ATHHOH pedpa JeTalH.

BriGepHTe 1eeoe pedpo BepXHeH I'paHH. KaK [I0OKA2aHO Ha PHCYHEE.

Korma noacBeTHICA HEDKHES HITH BepXHee pedpo, HaKMHTE TeBVH KHOIIKY MBIIITH



BriGepHTe HeoO0xXoJHMYH0 GopMy (raHUa, HarmpHMep "MarepHal cHapy:xH"
KHOIIKOH :

3TOT napaMeTp oIpeaenseT, 9To GraaHen 0y IeT pacloIokeH CHAPYAH OT THHHH
cruda.

ITepemecTHTE KYPCOP BEEPX H 00paTHTe BHHMAaHHE, 9TO IIPAMOVIOIBHHK [T0Ka-
3pIBaeT IpOoQHIb HOBOTO QuIaHIIa.

B none 1uHHE (iaHIa BEeIHTe 35 H HaxMHTe Enter.

ITepeMecTHTe KypCOp BBEpX H 00paTHTe BHHMaHHe, 9T0 Teleps ITHHA GuaHa
CTPOTO paBHa 3 5 MM, HO OH MO:KeT ObITh IOCTPOEH BBEPX HIH BHH3.

IToMecTHTe KypCOD. KaK IOKA3aHO Ha PHCYHKE, HAZKMHTE JI€BYIO KHOTIKY MBIIITH.

OO0paTHTe BHHMaHHe, 4TO KOMaHIa "@IaHel" aBTOMaTHYECKH CTPOHT IIPOQHTE
draHIa.

-

3apepmIHTe MOCTpOeHHe HaKaTHEM KHOIIKH | foroeo |

Buidop napaMemposg pazzpyski y2ioé c2uoos

ITpH HoCTpoeHHH QIaHIeE He0OX0IHMO 3a1aTh MapaMeTPhl pasrpy3KH VITIOE.
PaccMOTpHM 3Ty 3aJady Ha IpHMepe, ToKazaHHOM Ha pHCYHEe [3].

OO0paTHTe BHHMaHHe, 9T0 pa3rpy3Ka yIjiaB MecTe HOBOTO (paHIa COOTBETCTBYET
KOHTYpHOMY (pIaHITy, IOCTPOSHHOMY paHee. JTH VITIbI He pa3rpViKeHsl.



Hazure kponky "TlapaMeTprr” .

Yo0enHTeck, 9T0 B OKHe "TlapaMeTpsl ¢uiaHIA" BEIKOYeH NapamMeTp "Pasrpyska
yraa" H HMeeT 3HadeHHe "ToabsKo cTHO".

Pasrpyasa yrna

() Toneko crud \/’? () Cruf u rpare \:f] (r Uenoura
/j
Haxzovate OK.

O0paTHTe BHHMaHHE, 9TO pa3rpy3kayriapaboTaeT Ha 060HX CMeXHEIX d1aH-

Max. d He TOJBKO Ha TOM, HUTOI}BIE[ BBI IIOCT OHITH.

B MeHK0 KOMaHIbl HAKMHTe KHOTIKY "T'oToBo" | [o7o8°

Bribepure MeHr npHI0:KeHHA =" ATpHOVTEI"="TabnHIia \Ia’[epHEJIOE"
Hazaxmanke "THn" B okHe "TabnHua MmatepHanoe” Solid Edge 3agaiiTe TONIMHAY
MaTepHaIa H paaHyc crH0a B 3HaUYeHHE 2 MM.

ToMmuHHa HcTa: Im

Pagyc criba; m
Fnybiwa pasrpyskse: [3,00m | %“"
LLIMpHHA pasrpyH; I3,Dﬂm -l i‘l{t‘;:‘\.;

O0paTHTe BHHMAHHE, 9TO0 TAKKE MOKHO H3MEHHTE BEIHIHHY [TV OHHEI H ITHPH-
HBI pa3rPy3KH. 3TH CBOHCTBA TAKKE PeJaKTHPVIOTCA 1714 HHAHBHIVATHHOIO cTHOA; 011-
HAKO, eC/IH BBl peJaKTHpVeTe CBOHCTRA 114 OTASNIEHEIX CTHOOB, K HHM He OVIVT [IpH-
MEeHAThCA I100aTbHbIE CBOHCTBA H3 3TOH Tal THITBI.

OO0paTHTe BHHMaHHe, 9T0 K03 (QHITHEeHT IIacTHYHOH 30HEI CTAHIapTHO paBeH
0.3300H oH IpHMeHAETCA K Ka:xaoMy crTHOY. Tarxe 114 pacyeTa KaKIOT0 CTHOA MOK-
HO HCIOJIB30BATE TA0IHIY CTHOOR HIIH albTepHATHEHEIE O PMYIIEL.

B nuamoroeoMm okHe "Ta0nHIa MaTepHATOB" HAXMHTE KHOIIKY "TIpHMEHHTS K
MOJETH".

TonmuHa MaTepHanaH paauye cruda Oy IVT IpHMEeHeHB! K JeTaH.

Peoaxmuposarile (hianues

[TOCTpOHM OIHCAHHBIM BRIIIE crIoco0oM drraHel, Kak moKazaHo Ha pHCYHKe [3].




ITocTpoeHHsIH driaHel] HMeeT IpoGHTE B BHIe IPAMOVIOIBHHKA, JTHHA KOTOPO-
rO COBIIaZaeT ¢ IIHHOH pedpa JeTalH.

d1aHell, KOTOPBIH HA10 IOCTPOHTS, JOI:KEeH HMeTh 00JIee CIIOKHBIH NP0 QHIb.
BEI MO:EeTe HCII0Ib20BaTh ar "TIoCTpOoHTs NpodHIE" B MeHK KoMaHIe! "dranen",
9T00BI H3MEHHTB CTAHIAD THRIH [P AMO YT OJbHEIH TP 0 QHIIB, II0CTP O eHHBIH CHCTEMOH

OTtrpotite npoduTs driaHna KoMaHTOH «IIpodHTb? zal}

VaanHTe ocTpOeHHBIH P AMOYTOILHEIH IpodHTE k1aeHIeH Delete H mocTpoH-
Te TpedyeMBIH Mpo¢HTE 10 IPHMepY Ha PHCYHKE.
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ITpH nocTp OSHHH [P 0 PHIA, KOHIIBI 000HX OTPE3KOB JOKHEI OBITH COSIHHEHEI C
HHKHeH MYHKTHPHOH THHHeH. Bl MOKeTe cIenaTs 3To caMH HiIH Solid Edge caenaer
3TO aBTOMaTHYECKH. B ocnenHeM cydae MOCTPOEHHE Bep THKAIBHBIX THHHH cIeyeT
HaYHHATE B Telle (IaHNa BRINIE HIDKHEH MyHKTHPHOH THHHH eI'0 KOHTYpa.

Jlanee IIpH 3aKPBITHH OKHA PO (QHIA CBO OO IHEIE KOHIIEI Bep THKAIBHEIX OTPe3KOB
aBTOMaTHIECKH VEOPaIHBAOTCA H OIIPEIeAI0TCA CBA3H COSIHHEHH, KaK IIOKa3aHo
HIDKE

Bribepaem zaxmaney "I masHag " =rpymmna "3aEpEIThE = "3aKpEITE 3CKH3" |
nydaeM ¢aaHerl ¢ HOBOH (GopMOH H pasMepaMH. 3aBepIiaeM KOMaHIY KHOIKOH
Motoso |




Co30anue pazeepmox

J1715 IOCTPOeHHS Pa3BepPTOK CO3JaHHBIX THCTOBBIX JeTaleH Heo 0X0IHMO paso-
rHyTh HX (aanHns! [3]. 14 3Toro BeIOepHTe 3aKk1aaky "I 1aBHaq">rpymma "JIHcToBas

Jetans'>crHCoK "Crud 1o THHHH'">"Pa30rHyTh"

T

. BeIGepHTe IpaHb JeTalH, KoTopas

OCTAHETCA B HEH3MCHHOM IIOJTOKEHHH ITPH pa3BOpavIHBaHHH H CrHOBI 1711 H3MEHeHH :

HazoHTre KHOIIKY «IIoATBEpOHTE» .

HaxMHTe 1oclIe10BaTelIbHO KHOIIKH "PesyasTaTr" H "['0TOBO".

Komanna "Pa30rHyTs" I03BOISET Pa30THY Th HECKOJIBKO CTHOOB cpa3sy. B 1aHHOM
cay4ae ObLT pa3orHyT TOJIBKO OIHH BEIOpaHHBIH CTHO.
Jaiee, mociaenoBaTenbHO pa3rHOas Bce GIaHIbl, CTPOHTCA pa3BepTKa CO3JaHHOH

JTHCTOBOH JeTaTH.



4. Moagennpoeanune coopor
4.1. Co31aHHe MoJe/1eli cOopok
Tunst 3.1emeHmoé 014 pasmeuieHiua 6 coopke

TpexmepHele MogenH cGopok coznatotca B Solid Edge B pabouet cpene « COopka
ISO». B cOoprH Solid Edge MO:HO ITOMECTHTE TH0EIE THIIEI TEEP I0TENBHEIX JeTaleH,

HCIIOB2Y S 3aKI1anky «BbHOTHOTek A JeTanei "r.'d B Haeuratope cOopkH (pHe. 1) [3].

: bubnwoTexka peraned ¥ & X |
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Hma
Puc. 1. 3aknanka « bHOIHOTEKA AeTalIeH»

Uto0Bl IOMECTHTE B cOOpKY GaHIEL co3IaHHele B IpVIHK cHeTeMax CAD. HX
HeoOX0JHMO cHadanampeoOpazoeaTs B (hainel getaneH Solid Edge. Brl Mosxere mo-
MemaTh B cOOpKy IpyTHe AeTanH (PAR), nHCTOBBIE AeTanH (PSM) HiH cOopodHBIR
eIHHHIIEL (ASM).

ITpouecc pazMemeHHs H [I03HIIHOHHP OBAHHA KOMIIOHEHTA B cOOpKe 3aKIH09aeTCd
B 100aBIeHHH HECKOIBKHX OO P OYHBIX CBA3eH OTHOCHTEIBHO ViKe CYIIECTBYOITHX
KOMIOHEHTOB cOopkH. Kak mpaeHIIo, 1714 IIOTHOTO [T0O3HITHOHHPOBAHHS JeTalH B c0op-
Ke, T.€. J714 JTHIIEHHA €€ BCeX CTeneHeH cBo00Ibl, 10CTaTO49HO 100apleHH 2 — 4 cB4-
3€H B 3aBHCHMOCTH OT VCJIOBHH pa3MeIlNeHH 1eTalH H ee TeOMeTpHH.

ITopAaodoxk pasmenieHusa demasiell 6 coopre

Uto0BI HaYaTh NP OLIECC pa3sMelleHH  JeTalH, BeIOepHTe HYKHYIO [1eTalb Ha 3a-
knanke « bHOTHOTeKa neTanel» H 3aTeM [epeTallHTe €€ MBIIIbI0 B OKHO cOOPKH. BB
MO:KETe TaKKe JBa bl MIEIKHYTh MBIIIBEO HA HMEHH JeTalH Ha 3aKinaike « bHOIHoTe-
Ka JeraneH» B Hapuratope [3].

PazMmenieHHe IepPBOH NeTalH B cOOpKe ABIAeTCA BaKHBIM MoMeHTOM. Ilepeasd ne-
Talb CIVKHT OCHOBOH, Ha KOTOPOH 0y IeT cTpoHTheA Bed cOopka. [ToatoMy nepeas ne-
Talb JOJKHA I10 BO3MOKHOCTH IIPeICcTaBIATh COO0H OCHOBHOH KOMIIOHEHT COOPKH.

TTono:xeHHe IepBOH NeTalH QHKCHPVETCA, IO3TOMY IepBOoH HaI0 BEIOHPATE Je-
Talb C H3BECTHBIM IIOI0KEeHHEM, HAIPHMEp, OCHOBaHHE, KOPITYC H T.IL

B MOMeHT pa3MellleHHs [IepBOH JeTalH 0Ha aBTOMAaTHYECKH [T03HITHOHHPVETCA
TakHM 00pa3oM, 4TO ee Ha4alI0 KOOPIHHAT COBMalaeT ¢ HadaloM KOOpIHHAT COOPKH.
3aTeM K HeH aBToOMaTHYeCKH 100aBIAeTca CBA3b «3aHKCHPOBATEY .

Xot4a Solid Edge H nozeonger 1erko MoIHGHIHPORATE J1eTalH B Ipolecce pado-
ThI HaJ cOOPKOH, MOJeNIs IIePBOH IeTalH 10 KHa OBITh KAK MOXKHO 0ollee 3aBepIleH-



HOH. I1 X0TA BBl MOKeTe VIaNATh JeTalH H3 cOOPKH H H3MeHATh HX CBA3H, [lepeasd J10-
0aelIeHHAd JeTalb He JOIKHA VIATATECA, [IOCKOIBEY BCE OCTANbHEIE KOMIIOHEHTEI
cOOpKH CEA3aHBI HMEHHO C HeH. 1 B ciIydae ee yIaleHHA BBl MOJKETE IMMOIHOCTBH
HAPVIIHTE Ece cOOPpOYHEIE CBA3H cOOPKH. [I19 HX BOCCTAHOBIEHHT MOXKET ITIOHATOOHTE-
Cf 3HAYHTENBHOE BPEMA.

EcaH cymecTeyeT Hano0HOCTE B IepeMellleHHH IepBOH IeTalH, CHadala vIaTH-
Te ee CBA2b «3adHKCHPOBATEY». 3aTeM K IepBOH JeTanH, 0a20BEIM ILIOCKOCTAM COOPKH
H [IOCIeIVIOMTHM JeTaIIM MOKHO [IPHMEHHTE TP VIHE cOOPOYHBIE CBA3H.

3aMedaHHe. B HeKOTOPBIX cr1viadx OblBaeT Heo 0XOJHMO pasMelleHHE HeCKOIb-
KHX JeTaleH noap4a, 2adHKCHPOBAHHEIX OTHOCHTEILHO HAa49a1a KOOPIHHAT COOPKH.
JTO MOXKHO JeTKO cIelaTh, IepeTacKHead JeTalH H3 3ak1aakH « BHOMHOTeka neTaneH»
¢ Ha:xaToH r1apHmeH Ctrl.

G.‘Hﬂﬁpﬂﬂfi‘é‘ﬂ HE 6CHOMOZAMETLHOT ceoMempuu

JTa KOMaHJa [I03B0 €T Ha IIare BCTABKH JeTalH B COOPKY 3a1aTk 0TOOpakeHHe
BCIIOMOTaTeIbHOH T€OMETPHH, HMEIOIeH A B JeTalH HiH noacdopke (pHe. 2) [3].

EcIH BBl XOTHTE HATTOKHTE CBA3E MKV, HATIPHMeD, §a30BBIMH ILTOCKOCTAMH
ZleTaTH H cOOPKH HITH MeKIY 3apaHee co3JaHHBIMH KOMIIOHEHTaMH 3CKH3a, MeXK Iy [0~
BEPXHOCTHIO H ILTOCKOCTHI0, KPHBOH H KPOMKOH H T.11., TO BKIKYEHHE 0TO0p aKeHHA
COOTBETCTBVIOMeH reOMeTPHH Ha Iare 1o0aBIeHHA 1eTaTH C3KOHOMHT BpeMs Ha BbI-
00p HYXHOT0 BCIIOMOTaTelTbHOT 0 00BeKTa.

Br1 MOskeTe 0TO0pasHTh BCIOMOTaTelIbHYIO TEOMETPHIO H TTOCTe 10 0aBIeHHA
KOMIIOHEHTA B cO0pKY. [ 3TOr0 BBI3OBHTE KOHTEKCTHOE MeHH, eakHYE [IKM B my-
cToM MecTe rpadHudeckoi 001acTH, H BEIGepHTe «Il0Ka3aTh BCe» H Jalee HyKHBIH THII
BCIIOMOTaTeIbHOH TeOMEeTPHH (PHC. 3).
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METPHH Ie0METPHH H3 KOHICECTHOTO MCEHIO




Tunst coopounsix céaA3ell

COopra— 310 Habop JeTaneH H/HIH ogcho-
POK, TI03HITHOHHPOBAHHEIX ONpeIeIeHHbBM 00pazoM W

IpVT OTHOCHTEIBHO apvyra[3]. Cenou
JeTanH HTH noac60 PEH MOTVT OBITE TIOJTHO-

CTBIO MIO3HITHOHHPOBAHBI HITH HMETE CTEIIEHH CBO-

00IBI 114 IepeMEIIeHHI HIH BpameHud. CHHXPOH-

| @ 3adurcHpoBaTe

Pd Cosmecrume

Had cpena c6opku B Solid Edge comep:kHT HHCTPY- bid Buposrems
MEHTEI 71 PasMemleHHs H TO3HITHOHHP OBAHHA JTe- H®  Bopoensme ocu
&,b'* Berasure

TaneH IpVT OTHOCHTEIBHO APYTa, a TAKKE 11 MO-

JeTHPOBaHHA AeTaned H c00pOYHbIX eTHHHII B KOH-
y

TekcTe cOOpPKH. {114 BEITIOTHEHHS 3THX 3a1a4 eCTh .| Uron

a8 CoenmruTe

IIOTHOLIEHHBIH Ha0op cOOPOYHEIX CBA3EH (PHC. 4). SR Kacasse
Komanns! no0apieHHs cBA3eH HAX00ATCA Ha O | Kunouo

zaknagke «'1aeHam) B rpyIme koMaHI «CBA3H». a /7 Napannensiiocte

TakKKe B MEHIO KoMaHIbI « Co0pars KOMIIOHEHTELY. 2% | Coemecrums OK
Cpena cHHXpOHHOH cOopkHB Solid Edge ST o MNepeaava

HMeeT p4J oco0eHHOCTeH H [P eHMYIIIECTE, KOTOPEIe PHc. 4. THIIBI

[I03BOIAIOT BHOCHTb H3MEHEHHA B COOPKY ropasno cOOpPOYHBIX CBA3EH

ObIcTpee, 9eM B TPaIHIHOHHOH cpene cOOpKH.

Ceoilicmea ceaseil « Cogmecmums 2PaniLy,
«Boipo6HAMS 2PAHUY, « BoIPOGHAMSB OCU)

3TH CBA3H HCIIOIB3VIOTCA Hallle AP YT HX CBA3eH B cOopKax. MeHr0 KOMaHIbl 114
nobapaeHHA cO0podHBIX CBA3eH « COBMECTHTE» H « BBIp OBHATE» MIPHBEIEHO Ha PHC. 5,
s c00po49HOH CBA2H « BRIPOBHATE OCH» — Ha PHC. 6 [3].
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PHc. 5. MeHK KOMaH Puc. 6. MeHH KOMaHIEBI

({BHI} OBHATE» H « COBMECTHTEY ({BBII}GBHHTL OCH»



CB43b BRIPaBHHBAHHA O TIHYASTCA OT CBA3H COBMEINEHH TeM, ITO IIPH COBMeE-
IIEHHH BEKTOPHI HOpMaleH IBYX CBA3bIBAEMBIX I'paHeH Hallp aB/IeHbl HABCTPEIY IPVT
IpVTIY, B clIydae ke BRIpaBHHBAHHA BEKTOPBI HOpMalleH HallpaBJIeHE] B OTHY CTOPOHY.

IITar «ITapaMeTpbD» B MEHIO KOMaHIbI cOOPOYHBIX CBA3EH CONePKHT KHOIIKH Ia-
paMeTpoB pasMeIleHHA KOMIIOHEHTa B COOPKe, PEeKHMEI HCIIOIb30BaHHA COOPOYHBIX
CBA3eH H VIIpaRIeHHI YVMHOH BCTABKOH, a TAK’Ke KHOIIKH aKTHBH3AL[HH KOMIIOHEHTOE,
oToOpakeHHs BCIIOMOT aTelIEHOH reoMeTpHH H BEI0opa cO0POYHOH CBA3H H3 CITHCKA.

IMTar «OmnpeaeTHTh NOIOKEHHE» B MEHI) KOMaHIbI ITO3BOIAET BHIOpaTh TPaHH
I HATTOKeHHA CBA3H H B pasMellaeMOH JIeTalH, H B OTBETHEIX JeTalax B cOOpKe.

IITar «IToo:xeHHe» II03BOIAET 3a/1aTh IU1aBarollee HIH (PHKCHPOBAHHOE CMEIIe-
HHE H €I0 BeTHIHHY MeskIy IDaHblo [IoMellaeMoH 1eTalH H IPaHbi OTBETHOH NeTallH B
cOopke. J]14 cGopoUIHOH CEA3H « BEIpaBHHBAHHE OCEH» Ha 3TOM IIIare MOXKHO 3aJaTh
PeXHM paspelneHH HIH 3alp ellleHHd BpalleHHd BOKP YT OCH. HampHMmep, IpH pasmMe-
IIEHHH 00JITa MOKHO [Ty TeM HATOKEHHA BCET0 JTHIE 0JHOH CBA3H BEIpAaBHHBAHHT OCEeH
yOpark cpasy JBe CTeNeHH cB000B: paIHaTEHOS CMEIEHHE H IOBOPOT BOKPYT OCH.

[T1aparlee cMelleHHe ONPeNeIaeT B3aHMHYE0 OPHEHTAITHIO IBYX I'PaHeH, HO HX
TOYHOE OTHOCHTEIbHOE OT0KEHHE ONpeaendeTca Ip VI HMH JeTaldMH B cOOpEKe.

@HKCHPOBAHHOE CMEITEHHe 3a1aeT He TOIBKO B3aHMHYIO OPHEHTAITHIO JBYX IPa-
HEH, HO H TOYHOE PACCTOAHHE MKV HHMH, paBHOE BETHUYHHE CMeIlleHHA. [IpH 3ToM
BeJIHIHHA CMEINeHHd ABI1eTCA YIIP aBIIA0IIeH BeTHIHHOH 14 OO KEeHHS JeTalH.

BeTHYHHE] H IITABAIOIIET 0, H QHKCHP OBAHHOT 0 CMelIeHHH aBTOMaTHYeCKH J10-
0aBngr0TCA B TA0IHIY epeMeHHEIX cOOPKH. [IpH 3TOM H3 TaOIHIIEI MOKHO VIIPABIATE
TOJIBKO BeTHIHHOH (DHKCHPOBaHHOTO CMeIlleHHA.

Knomka «IToMeHATE» NOABIASTCA B PEKHME YMHOH BCTaBKH H II03BOJIAET OPHEH-
THPOBATh JeTalbk CHMMETDHYHO OTHOCHTENBHO IPAHH. IIepe] TeM KakK BEI BEIOepeTe
OKOHYATEILHOE [I0JI0KEHHE TeTalH. Bel MOKeTe Takke HCII0IB30BaTh KIapHIry Tab
I BEIOOpa HY KHOT O P eIIeHHA.

Ceolicmeda céasi « VMHaA ecmaskay

TToMHMO TIep €4HCIEHHBIX TPAIHITHOHHEIX CO0POYHBIX CBA3EH MOKHO HCIIOIB30-
BaTh KOMaHIV « YMHasd BcTaBkay [3 ]. [lapaMeTpsl cBA3eH H KOMaHIa « YMHaA BCTaBKa»
PAacIoIOKEHE] B CITHCKe « THII cBA3eH» B MeH0 KoMaHIb! «CoOpaTh KOMIIOHEHTRD.

Komanga « YMHafg BCTaBKa» COKpAalTaeT MarH, TpedyeMsele 119 IO3HITHOHHPOEa-
HHA eTaleH cCBA3AMH COBMEIEHH, BhIPABHHBAHHSA H BBIPABHHBAHHA OCEH I10 CpaBHe-
HHIO ¢ TPaTHIIHOHHBIM IMporeccoM. Tak Kak MHOTHE JeTalH Pa3sMEIAaTCa ¢ HCIOIb30-
BaHHEM HMEHHO 3THX CBA3€H, « YMHas BCTaBKa» [IOIXOIHT B GONBIITHHCTBE CIVIaeB.

ITpH HCTIOIB30BAHHH KOMaH B! « Y MHAA BCTaBKa» BBl CHadana BeIOHpaeTe I10-
BEPXHOCTE HIIH pedpo Ha pasMeIlaeMoH JeTalH. 3aTeM Bbl BEIOHpaeTe IOBEPXHOCTE
HIH pedpo Ha OTBeTHOH JeTalH B cOOpKe H IIpef0CTaBIgeTe AITOPHIMY VMHOH BCTaBKH
OIIpeNeNTHTh HaHOOIee 10 X0 JAIITHH THII CBA3H. HanpHMep, eclIH BBl BBIOP aIH ILTOCKHE
TPaHH Ha pa3MellaeMOoH 1eTalH H JeTalH H3 COOPKH, IIporpaMMa BeIOepeT CBA3b COB-
MelleHH HTH BEIpaBHHBaHH. [Tociie BBIOOpa 371eMeHTa pasMelllaeMOoH JeTalH, 3Ta Je-
Tans OyvaeT oToOpaeHa B cOOpPKe ¢ HCIOIB30BaHHEM HAHOOTee OTH3KOTO PEIIeHH .



Ecau ep1dpanHeie TpadH 00IIBIIE IOOXOOAT 114 CBA3H COBMEIIEHH, OVIeT BEI-
OpaHo COBMEIIIeHHE (pHC. 7).

Ecnu ep10pannsie rpadd 00bIIE IOAXOOAT 114 CBA3H BEIP ABHHEAHHA, 0V 1T BEI-
OpaHO BEIpAaBHHBAHHE (PHC. 8).

Puc. 7. YMHAA BCTABKA - BRIPABHHBAHHE

OQ Ss

Puc. 8. YMHAT BCTABKA - COBMeIIeHHE

Kuomnka «IToMeHATE» B MEHIO KOMAH/IBI [I03B0IAET BEIOPAaTh APVIOE PEIIEeHHE.
14 Beifopa Ap VI HX pelIeHHH BRI MOKETe TakKe HCII0Ib30BaTh KI1aBHIIY Tab.

ITpH pazMemIeHHH cOOPOYHOH e THHHIIEI KOMaHI0H « YMHAA BCTABKa» HIHE pe-
JKHME COKpAaIIeHH IIaroe ee JeTaTH JOKHE] OBITh AKTHEH3HPOBAHEI 10 HATOXKEeHHA
CBA3€H Ha HX MOBepXHOCTH. EcTH moacOopKa ele He akTHBH3HPOBaHa, BbI MOJKETe HC-
[IOIb30BATE KHOIIKY « AKTHEH3IHPOBATE» B MeHI0 KOMaHIEI «Co0paTs KOMIIOHEHTED
N7 aKTHBH3AIHH TOH JIeTalH, KOTOpad COIEPKHT HYKHY IO IOBEPXHOCTE.

Pexuy « YMHAS BCTABKA» 0COOSHHO IIONE3EH P H MOMEINEHHH KPeleka, HAlpH-
Mep. 60ITOR B OTBepCTHAX. IIpH pasMeIleHHH JeTaTH ¢ [IOMOIIEE BRIPaBHHEBAHHA OCeH
BEI HE MOZKETe HCIIONB30BATE KP VIOBVE) KPOMKY IIPH MO3HITHOHHPOBAHHH. Ho IpH 11o-
MOIITH KOMaHIBI « YMHASL BCTABKA» BBl MOKETE HCIIOIB30BATE KPYIOBBIE KPOMKH Ha
00eHX JeTanax A4 OJHOZHAYHOIO pasMeIIeHHI JeTalH 34 JBa [Iara.

ITpH HCIIOIB20BAHHH « YMHOH ECTABKH» BBl TAKKE MOKeTe [IepeMellaTh HiIH [10-
BOPAYHBATH PASMEINaeMVI0 JeTalb. UTOOEL IepeMeCcTHTE JIeTANE, IEPETANTHTE €€ MEI-
B B HYKHOE MecTo. UToORI MOBEPHY TH [I€TaTb, VISPKHBAHTe HasKaTOH K1apHOTy Ctrl
OpHIeperackHeadHH JIKM. EcTH Ha 1eTans Vike HATOXKEHEl KaKkHe-THOO CBA3H, TO ee
epeMeleHHe HTH ITOBOPOoT OVIVT OT paHHYEHB] OCTABIIHMHCA CTEIIEHAMH CBOOOIEL.

TpaounyuoHHsiil RPOUEcC HOSUHUOHUPOEAHUA Oemaieil

B TpaIHITHOHHOM IIPOLECCe BBl P OXOJHTE BCE IIarH, Heo 0X0,JHMEIE I714 pasMe-
IIeHHA JeTalH, C HCIIONb30BaHHEM CBA3eH B COOPKE, IIPH 3TOM aKTHEHEI BCE KHOIIKH B
MeHH KoMaHIH «Co0pars KOMIIOHEHTRI» Ha mare « Omp eIeTHTE MO ToKeHHe» [3 ]

1. BeiGop cO0podHOH CBAZH,

2. Br1Oop rpaHH HIH Kp OMKH pa3MeIaeMOoH JeTalH,



3. BeiGop OTBeTHOH JeTanH B cOOpEKe,

4. Ber0op rpaHH HI1H KPOMKH Ha OTBeTHOH JeTalH,

5. IloaTeep:xncHHe BEIOOPA.

HoBriM IOTE30BaTEAM 3TOT P OIIECC JaeT MOTHOE MIOHHMaHHe IIpollecca MO3H-
ITHOHHPOBaHHA NeTaleH. MeHr KOMaHIbl H CTPOKA CO0OMEeHHH IOMOT al0T BaM H
HaIIPaB.IAIOT BalllH ASHCTBHA [IPH O3 HITHOHHPOBAaHHH KOMIIOHEHTA B cOOPKe.

TpaIHIHOHHBIH [IP OLIECC 3aMeHAeT « YMHYI0 BCTABKY» B TeX ClIVYadxX, KOI1a BE
HCIIOJIB3YETe TaKHe CBA3H, KOTOPBIe KOMaHIa « YMHad BCTABKa» He Paclo3HAaeT: VIO,
KyJIa40K, Ilepenada, IaparIeIbHOCTh H KacaHHE.

Hasuzamop coopriu

HaeHratop cOopKH IpeacTaeiIgeT co00H Hep apXHIeCKVI0 CIPVKTYPY cOopkH [3].

OH Harma1HOo 0TO0paKaceT CIPVETVPY cOOPEH H BCEX BXOOANIHX B Hee c0opod-
HEIX €IHHHII H JeTaleH.

C ero DOMOIIEE MOXKHO OBEICTPO OLIEHHTE COCTAE H HepapXHIo JeTaleH, coopod-
HBEIX €JHHHII, CTAaHAaPTHBIX JeTaleH H Ip.

HapuraTop MOXHO HCIIONE30BATE J714 aKTHEBH3AITHH H P eJaKTHPOBAHHA I10 MECTY
JleTalH HIH IoAc00pKH, 4TOORI BHeCTH H3MeHeHH4 B BEIOpaHHEIH KOMIIOHEHT. Hal Ik~
Iad IIPH3TOM BCe OCTAlIbHEIE KOMIIOHEHTEI COOPEH.

HapuraTop MOXHO HCIIONE30BATE
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HM3MeHeHHe peEHMa 0TOOpakeHHT KOMIIOHEHTOE COOPKH

J1 yIIpaeleHHd 0TOOpaKeHHEM KOMIIOHEHTOR cOOPKH MOIKHO HCIIOIB30BATh
BepPXHIOK NnaHens Hasuratopa. Hanpusvep, 910051 05110 VI0O0HEE IOMENTATE HOBVIO
IeTanb B COOPKY. MOKHO CKPBITE 9acTh MEIIAONIHX JeTaleH H oac0opoK. BEI MoKeTe
HCIIOIb30BATH KHOMKH-TATOYKH PAI0M C HA3BaHHEM KOMIIOHEHTOR cOOpKH B HaBHraTo-
pe(pHc. 8.12) 114 yripaeIeHHA 0To0pakeHHEM KOMIIOHEHTOB HITH KOMaHIbI KOH-
TeKCTHOTO MeHH0 « CKpBITE»/ «OT0OpasHTE» 1714 BEIO paHHOT 0 KOMIIOHEHTA.

IIeeT TekcTa B HapHraTope TakKe VKasbIBaeT, 0TOOpakKeH KOMIIOHEHT HITH
CKpBIT. Ha pHC. 12 moKazaHo, 9TO CKPHITE 3 KOMIIOHEHTa « CTep:keHs». CIeBa 0T HX
HAaHMEHOBaHHA HE MT0OKa3aHa ras1049ka (KOMIIOHEHTEI CKPBITHI ), TEKCT Ha3BaHHA 0To0pa-
JKEH CePBIM LIBETOM.

BepxHIOK ITaHeIs HaBHraToOpa MOXKHO HCIIOIB30BATH AT BEIMOTHEHHT TAKHY
IeHCTBHH. KakK:

* IPOCMOTP KOMIIOHEHTOE COOPOYHBIX eHHHII B ITIOTHOH HIH CBepHYTOH hopme
C TIOMOIIBIO 3HAYKA ()]

* BEIOOP KOMIIOHEHTOB J714 BBITIOTHEHHA O CISIYOIIHX JeHCTBHH C IOMOIIBI0
JIKM;

* QIIpeneneHHe TEKVIIET 0 COCTOAHHA KOMIIOHEHTOR COOPKH ¢ IOMOIIBI 3HAYKOB
KOMIIOHEHTOEB;

* OIIpedeTIeHHe IOCTIeI0BaTeIbHOCTH CO3JaHHA cOOPKH ¢ TOMOIIEE HHKHEeH Ia-
HellH HaBHraTopa;

* H3MEHEHHe MOPAIKa IeTaleH B Ipeaetax OJHOYPOBHEBOH COOPKH C TIOMOIIBIO
Mep eTacKHBaHHa 1eTanH JIKM B HY:KHOe MeCTO COOPKH;

* [IepeHMeHOBaHHe §0a30BEIX INIOCKOCTEH, 3CKH20B H CHCTeM KOOPIHHAT C IIOMO-
ITbK) KOMAHIB! KOHTEKCTHOTO MeHIO «[IepeHMeHOBaThy HITH KIaBHINH F2.

EciH moMecTHTh KyPCOP Ha KOMIIOHEHT B BepXHeH naHenTH HaBHraTopa, KOMITo-
HEHT BhIJendgeTcd B rpadHdeckoM okHe. EC/IH BRIOpATsE KOMIIOHEHT, OH Takke OyIeT
BEI0paH B rpad@HYecKOM OKHE. JTO [02BOISeT HIeHTHQHITHPOBATh HMA KOMIIOHEHTA B
HagnraTope c ero oTo0pakeHHeM B rpadHIeckoM okHe. Tekyvmas cOopka caMoro Bel-
COKOT0 VPOBHA He ITOICBeYHBASTCS (eCIH VKA3aTh e B HapHraTope), T.K. 3TO CHIBHO
CHECKAET [IPOH3BOIHTEIBHOCTE [IPH padoTe ¢ SOIBITHMH COOPKAMH.

B GonpmHx c00pKax BEIIETEHHE H BEIOOD KOMIIOHEHTOB MOKET CHH3HTE [IPOH3-
BOJHTENEHOCTE, YIIPABIATE IIP OH3BOOHTEIBEHOCTRE) MOKHO Ha 3aK1aIke « COopKa»
IHATOTOBOTO OKHA «IlapaMeTprl». HampHMep, eCTh DapaMeTpsl, I03BOIII0IIHE VIIPO-
CTHTb OTOOpaKeHHE 0 ICBEeYeHHBIX H BIO P aHHBIX KOMIIOHEHTOB B rpadHIeCcKOM OKHE
H BBIKTHOYHTE II0JICBETKY KOMIIOHEHTOB B Tpad@HIeCKOM OKHE IIPH IOMENISHHH Ha HHX
Kypcopae HaeHratope.

Chopru ¢ MpaOUUULOHHBIMU U CHHXPOHHBIMU OOKYMEHMAMU

[IpHCOBMECTHOM HCIOTIb30BAHHH B TOKYMeHT e COOPKHTPaIHIIHOHHEIX H
CHHXPOHHEIX KOMIIOHEHTOB 1eHCTBVIOT HEKOTOpBle OrpaHHYeHHH [3].

— Co3aHHe HOBBIX AeTaneH mo MecTy. Co3JaBaTh JeTalH II0 MeCTy BBl MOXKe-
Te TOIBKO TOTO K& THIA (TpaIHIHOHHBIE HIH CHHXPOHHEIE), 9T0 H TeKyImas cdop-



ka. Hampumep, 1pH paGoTe B CHHXPOHHOH cOOpKe CIIHCOK MAaldI0HOE B JHATOTOBOM
OKHe «Co3JaThk 10 MecTy» OVIeT COJep:KaTh TOJABKO MabI0HEl CHHXPOHHBIX JeTa-
neH. EcIH e BaM HYKHO CO3[1aTh HOBBIH TPaJHITHOHHEBIH JOKYMEHT, HCIIOIb3VHTE
KoMaHOy «Co31aTh» H3 MEHIO IIPHIOKEHHA, a 3aTeM J100aBbTe ero B cO0OpKY IpH
IIOMOIITH 3aK1aJKkH « BHOIHOTeKa JeTaleH».

— PenakTHpOoBaHHe B KOHTeKCTe cOOpKH. PelakTHpOBaTh JeTalH B KOHISKCTE
cOOpKH BBl MOXKeTe TOJIBKO TOTO JKe THIIA (TpalHIHOHHEIE HIH CHHXPOHHEIE), 9T0 H
Tekymas cOopka. HanmpHMmep, ecIH Tekymas cOopka ABIAeTCd CHHXPOHHOH, TO BhI
MOZKETe pelaKTHpOBaTh TOIBKO CHHXPOHHBIE JeTalH H NMOACOOPKH, HCIIOIB3YI KO-
MaHny «IIpaBka» H3 KOHTEKCTHOTO MeHK HaeHratopa. Tpa HIIHOHHEIE JeTATH H
OACOOPEKH MOKHO OTKPBITE TOIBKO BHE KOHTEKCTa, HCIOMB3YA KOMaHOy « OTKPEITE
H3 KOHTEKCTHOTO MeHI0 HaBHraTopa. IIpH MONBITKE OTKPBITE B KOHTEKCTe COOPKH
JOKYMEHT., THII KOTOPOTO He COBIIAJaeT ¢ TEKYIDHM IJOKYMEHTOM, OTOOpasHICA JHa-
JTOTOBOE OKHO C NMPenyIpesIcHHeM 0 HECOOTBETCTBHH THIIOB.

— OnepallHH CHHXPOHHOTO NepeMelleHHA/BpameHHa. OnepalHH CHHXPOHHO-
ro MOJIeTHPOBAHHA JOCTYIIHEI TOJIBKO A1 CHHXPOHHBIX JeTaleH B CHHXPOHHBIX
cOopkax. OmepanHH CHHXPOHHOTO MOJETHPOBAHHA HEJOCTYIIHEL A14 CHHXPOHHBIX
IeTaned B TPaJHITHOHHBIX cOOpKax H 1A TPaJHIHOHHBIX JeTaleHd B CHHXPOHHBIX
cOopEKax.

— KOHCTpVEKTHEHEIE 37IeMeHTEl B c0opKe. B CHHXpOHHOH cO0pKe HeJOCTVIIHEL
KOMaHIbI CO3JaHH KOHCTPYKTHBHEIX 31eMEeHTOB B cOOpKe. B TpaIHITHOHHBIX cO0op-
KaX BBl HE MOKeTe MOIH(QHIHPOBATh CHHXPOHHBIE JeTalH IPH IIOMOIIH accollHa-
THEHEIX KOHCTPYKTHBHEIX 3JIeMEHTOB cOOpKH. ECIH CHHXpPOHHAA JeTalb ONaJeT B
BBIOpaHHBI HA0OP I aCCOITHATHBHOTO KOHCTPVKTHBHOTO 37eMeHTa cOOpKH, TO
OTKpOETCA JHATOTOBOE OKHO ¢ MpeayIIpekIeHHeM O HEBO3MOKHOCTH MO THQHKAIIHH
CHHXPOHHOH JeTaTH.

— HMcnons30BaHHE TOMONMHHTEIBHEIX IPHIOKeHHH Solid Edge.

CHHXpOHHEIE COOPKH He MoAIepKHBAKT paloTy B TAKHX MPHITOKEHHAX Solid
Edge. kak «PamMHEIe H (pepMeHHBIE KOHCTPYKITHHEY, « DIeKTPOKIYTOBKay, « Tpybompo-
BOI», «CIIpaBOYIHHK HIDKeHepay, « [ BH:KeHHe», «IIpecc-QopMED».

Co3naHHe ceMeHCTB JeTaleH H CeMEHCTB cOOPOK HEJOCTVIIHO B CHHXPOHHOM
peKHME.

CHHXpOHHEIE COOPKH H CHHXPOHHEIE JeTalH He MOJIep:EKHBAIT TH00EIe BHIEI
TPaH3HTHBHOCTH, XOTA [I03BOIAKT BEINIOIHATE KOIIHPOBAaHHE (HAIPHMED, KOMaHa
«TpaH3HTHBHAA KOITHA ).



4.2. Co3gaHHe MoJe/1el CBAPHBIX JeTajdel
Onpedenenue 0OKYMeHMa CEAPHOIl cOOPKU

B Solid Edge M0:xHO cO31aBaTE CEapHEIE JeTalH B JOKYMeHTe COOpEH [3].

BriGepure zaxknagky "Cepsuc"=1rpyvima "Mogens"="CpapHad cOopka" , qTO-
OBI OTKPBITE JHATOTOBOE OKHO "CeapHad cOopka" (pHc. 1).

3TO IHATOTOBOE OKHO HCIIOIB3VeTcd 114 opeaeleHHs cOOpPKH KaK CBapHOH
COOPKH. ITO aKTHBH3HPVET KOMAHIB! H ITap aMETPEL, IO3BOIAKITHE 3a1aTh AaTPHOV TEI
CBapKH H OIIePaITHH CBapKH.

B muamoroeom okHe "CeapHad cO0pEa" BEITIOTHHTE CIIEIVIOIIEe:

YcTaHoBHTE pekHM "COOpKa Kak cBapHad JeTans".

B mone "CtHias mea" yeTaHoBHTe "CBapHOH MIOB".

Hazxvute kponky OK.

Arxmueusuposarie demaieil 6 cOOpKe

B 3aBHCHMOCTH OT TEKVIIHX HACTPOEK TOKYMEHT COOPKH MO:XeT OBITE OTKPEBIT
AKTHEH3HP OBaHHBIM HITH JeaKTHEHZHPOBAHHEM. CTAHIAPTHO IPH OTKPEITHH COOPKH
BCE JIeTallH JeaKTHEH3HpVIoTCH [3].

AKTHBH3HpPVHTE BCE JeTalH B c00opKe ¢ moMoInbio HagHraropa cnocoGoM, yKa-
3aHHEIM Ha pHC. 2.

[v] Chopka Kak cBapHan AeTanL
Hagwratop B Crpemosce
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"CeapHag cOopra" ¢ moMomer HaBHratopa

OnpedeneHie nApamMempos c6apHO20 Ui6a

Bri0epHTe 3ak1aaky "OnepanHua"=rpynmna "OnepaliHH B cOopke"="CrapHOH

moB" [3].



Ecau oxxo "[lapamerpsl ceapHOTo MEA" HE OTKPEIBACTCA aBTOMATHYECKH, B Me-

HIO KOMaHIE! "CeapHOH moB" BedepHTe "TlapaMeTprl” .
VY CTaHOBHTE B JHATOTOEBOM OKHe "IlapaMeTpsl CBapHOIO IIEA" CTIEIYVIOIIHE 3Ha-
JEeHHA:
1. YcTaHOBHTe THII "PaBHBIE BEICOTEL".
2. ITonoxenue 3HaKa "CHH3V".
3. B none "BricoTa 1" BBeIHTE 8.
4.
5.

VCTaHOBHTE 3HAK 3aMKHYTOH JTHHHH [= ~ .
HaxwvaTte xHODKY OK.

Co30anue CRIAOUHO20 C6APHO2Z0 U6

B meHr0 KOMaHIBI 3adaHTe peskHaM Bei0opa "Iemodka" [3].
IToMecTHTe KypcOp HaJl COIIp ATaeMOH IOBePXHOCTRIO IepBOH JeTaTH H BEIGep HIe
ee, KaK IOKa3aHo Ha pHC. 3.

B MeHro KOMaHIB! HAKMHTE KHOTIKY "TloATBRepaHTE" (3e1eHAdA raloqka) .
IToMmecTHTe KVPCOP HaZ COIPATaeMOH ITOBEPXHOCTRIO BTOPOH IeTaTH H BEIOepHIE
ee, KaK I0Ka3aHo Ha pHC. 4.

B MeHK KOMaHIBl HAXXMHTE KHONIKY "TIoATBepaHTs" (3e/1eHad ralo9kKa) .
B meH KOMAaHIBI HAKMHTE KHOIIKY "PesyiasTar”.

B meH0 KoMaHIB HAUKMHTE KHOIIKY " 0TOoBO".
OO0patHTe BHHMaHHe, 94T0 pa30HeHHe Ba 0To0pakaeTcd BETOM, OTIHIHBIM OT
LEeeTa JeTaleH B cOopke (pHC. 5).

BeicTpsi Beibop

Puc. 4 Puc. 5

Co30ar e NPePoIGUCING20 CEAPHOZ0 WIEA

IMonydeHHBIH CBapPHOH MIOB MOKeT OBITE Mpeo0pazoBaH H3 CILTOIIHOTO B IIPepbI-
BHCTEBIH [3].



Bri0epHre 3ak1aaky "OmnepaiHa"=>Tpyma "OmnepadH B cOopke"="Pas0HTh

mIoe" =

B nHamoroeoM okHe "TIapaMeTpsl paz0HeHHA" YCTAHOBHTE CIIeIVIONIHE PeHMEL:

B mone "BeinoaaHTs" BEIOepHTe "Pasz0HeHH:".

VCTaHOEBHTE OITHHY paspeleas7.2.

VcTaHOBHTE OTHHY IIEa 50.

B muamoroeoM okHe "TlapameTpsl pa30HeHHA" HAXKMHTe KHOIIKY "OK".

B rpaduieckoM okHe BEIOepHTe pedpo CBapHOIro IBa TAK, KAK [IOKA3aHO Ha PHC.
6., 4TOOBI 2a1aTh HAYAILHVIO TOUKY paz0HeHHA IBA H OIIpeIeIHTE HAllp aBlIeHHe [Ipe-
PEBIBHCTOTIO [IEBA.

B MeHr0 KOMaHIBl HaKMHTe KHONKY "TloaTBepaHTh" (3e/1eHasA raloqka) H
MOJIYYHTE IPEePEIBHCTEIH CBapHOH MIOB (PHC. 7). B MeHK KOMaH/IEl HAXKMHTE KHOIIKY
"['oTOoBO".

n

Puc. 6

Co3danile c6aAPHO20 HIBA C PA3OETKOIL KPOMOK

JIns co3naHHA TAKOTO MBa Heo 0X0IHMO II0ITOTOBHTE CONPATaeMEle IOBEPXHO-
CTH JeTaleH Cc MOMOIIBH omnepaltHH «Packa» [3].

BriGepHre 2aknaIky "OmepalHy " —Tpyimna "OnepaldH B coopke"— CIIHCOK
"CrpyraeHHe"—"dacka".

B nuanoroeom oxHe "IlapaMerpsl” BEIOYHTE HapaMeTp "IIpocThie KOHCTPVE-
THEHEIE 37IeMeHTEl B c0opke" H HaxMHTe OK.

ITpH HCTIONB30BAHHH 3TOT0 PEXKHMA, BCA TEOMETPHA KOHCTP VKTHBHOTO 37IEMEHTA
co3JaercA B JOKyMeHTe cOOpKH (p odHIH H TBep Able TeNa).

ITpHHCTIONB30BAHHH PeKHMA " ACCOITHATHEHEIE KOHCTPVKTHEHEIE 37IEMEHTEI B
cOopke", reoMeTpHA IpodHTA co31aeTcd B c00pKe, HO IIOCTPOeHHe TBep AbIX Tel [Ipo-
HCXOJHT B CBA3aHHBIX JOKYMEHTax JIeTaleH ¢ HCI0Ib30BaHHeM TP aH3HTHBHBIX CBA3EH.

B MeH0 koMaHIE "dacka" HaKMHTe KHOTIKY "TlapaMeTprl GackH" H IPOBEPETE,
49710 B 0KHe "TlapaMeTpsl hackH" BEIHOYeH NapaMeTp "PaBHEbIe BEICOTHL".

B meHro koMmaHaw! "dacka" 3amaiTe pexHM Bei0opa "Tlenodka”.

E MeHo KOMAaHIEL B 001 "BricoTa" BESOHTE 7 H HAXKMHTe Enter.



BribepHTe oOpabaTsiBacMble pebpa Ha COMpATAEMBIX JeTaTAX KaK MOKa3aHo Ha
PHCVHEKE.

CeapHOH OB ¢ pa3JdeIkoH KpOMOK MEEIY OCHOBAHHEM H BepXHEH IOBePXHO-
CTBIO JEeTalH co31aeTca BEIJopoM 3aknankH "OnepauHH"—rpymna "Onepatay B c6op-

ke"—"I1IoE ¢ pazgenkoH KpoMOK" H

EciIH NOSBHIOCE THATOTOBOE OKHO "TlapaMeTpEl IEA C PA3IeIKOH KPOMOK",
Ha:zxMHATe OK, 9T00HI €10 3aKpEITh

B mMeHr0 koMaHIE! "11I0E ¢ pasaeIkoH KpoMoK" 3a1aHTe peskHM BeIOopa "Lenod-
Ea".

Hcnoas3ya HHCTPYMEHT OBICTPOro BeI00pa, BEIOEpHTE LEMO9IKY OBEPXHOCTEH
oOpabaTeiBaeMOH JeTaTH. KaK I0Ka3aHO Ha pHC. 8.

B MeHro KOMaHIE! HAXKMHTe KHOIKY "TloATBepIHTL" (3e/1eHas ralodka) .

B MeHr0 KOMaHJIE] 3a1aiTe pe:xHyM Beidopa "Ienodka". FIcmons3va HHCTP VMEHT
OBIcTpoTO BEIOOpA, BRIOEPHTE IENOYUKY MoBepXHOCTeH AeTanH TopLegl. par, Kak IIoKa-
3aHO HAa pHC. 9. B MeHK KOMAaHIE! HAXMHTE KHONKY '"TIOATBEPIHTE" (3€1eHad raloqKa)

B MeHr0 KOMaHIE] 3a1aHTe pe:kHyM BeIGopa "Ienodka". VEaKHTe BepxHee pedpo
MOBEPXHOCTH, BEIOpaHHOH BaMH Ha IIp eIbIIVINEM IIare, Kak okazaHo Ha pHc. 10. B

MEHH KOMaHIbl HAXKMHTE KHOTIKY "TIoaTBepIHT:" (3e71eHad TEJID‘IH&).

B MeHrO KOMaHIEI 3aJaHTe peKHM BeI0opa "Lenodka".

VEKaxHTe HIDKHee pe0po NOBepPXHOCTH, BBIGPaHHOH BaMH Ha TP eI VINEM [IAare,
KAK [I0KA3aHO HAa pHC. 11.

B mMeHro kKoOMaHIBl HAsKMHTE KHOTIKY "TloATBepaHTE" (3€71eHadA ralodka) .
BEI JOMKHEI ONIpeJeTHTE Heo OX 0THMEIe ITapaMeTpsl 1114 IBA ¢ Pa3IeIKoH Kpo-
MOK.



| A ¥ Boic Tpbii Buibop

0 Nnocxocts (TopLegl.par:1)
[ Habop rpaneii

Bl Hatop rpanedt (Oacxa 1)
[) Habop rparedi (TopLegl . par:
) Habop rpameii (TopLeg! par:

PHc. 8 © PHC.9

Prc. 10 Prc. 11

IIToB ¢ pa3aeTKoH KpOMOK HCIIOIb3YeT TeXHOIOTHIO IIP OSLIHPOBAaHHA 114 CO31a-
HHs CBapHOTO I1BA I10 BBIOpaHHBIM IIOBEPXHOCTAM H pedpam.
B MeHI0 KOMaHIbI HAKMHTE KHOIIKY "PesyabTar”.

B MeHI0 KOMaHIbI HAXKMHTE KHOIIKY "['0TOBO".
Odbo3HaueH e C6APKU HaA pedpax

Br1 MOzKeTe Takke 0003HaYHTh CBAPHOH OB 63 CO3JaHHsA MOIeTH CBapPHOT O
[IBa, HCIIOIb3YA KoMaHay "OG603Ha49HTh cBapKy " [3].



Br! onpenenHTe aTpHOVIEI 3HAKA CBAPKH, a 3aTeM VKaKeTe HY KHEIE pedpa.

BnocunencteHHE cpene "UepTex" BRI MOKeTe KoMaHIoH "Ceapka" H2B/Ie4E HH-
(hopMaIHIO 0 CBAPHOM IIBE H3 COOPKH H IOMECTHTE 0003Ha49eHHE CBapKH Ha 9ep TeiKe.

Pebpa. momedeHHble KoMaHI0H "O003Ha9HTE cBapKy". OvAVT 0ToOpakeHEl B
cOOpKe IpYIHM HEeTOM. OHH Takke OVIVT IOICBEYEHE] Ha YepTeike, Koraa Oy IeT BhI-
OpaHa koMaHza "O003Ha4YeHHE CBapEH".

Ilanee BBl epeHIeTe K OIpeIelIeHHIO aTpHOYTOR 3HaKa CBapKH H BEIOOpY pelep.
KaK [I0KA3aHO HA PHCVHEE.

BribepHre 3akmanky "OnepanHu''=Tpyra "OnepauHH B coopke"="0003Ha9YHTb

CBapky" | Mm BRIDEpHTE "Hapa:ﬂe'[pm" B MeHI KoMaHIsl "O003HAYHTE CBap-
Ky". eCTH JHATOTOBOE OKHO "ATpHOVTEI 3HAKA CBAPKH" HE OTKPEIBAETCA aBTOMAaTHIE-
CKH.

B nnatoroeoM okHe "ATpHOVTE 3HAKA CBapKH" 3aJaHTe MapaMeTPhl, KaK IMoKa-
3aHO Ha PHCYHEE:

“«
[ZJm
4
0 3
] (3) & 2
Flat
1. Bri0epHTe 3HAK CBAPKH H3 CIIHCKA CHMEOJIOE I114 0003HaYCHHA CBAPKH.
2. B none "Pazmep mea", pacloloXKeHHOM B IEBOH JaCTH 3HAKA CBAPKH, BEEIHTE §
114 VKa3aHHA pasMepa IBa.
3. YcTaHOBHTE 3HAK 3aMKHYTOH JTHHHH 4

4. Haxovute kHOTIKY OK.



4.3. TpaH3IHTHBHOE MOJE/THPOBAHHE B COOpPKe
OcodeHHOCMU ROCMPOEHUA Oemailell § KOHMEKCMe COOPKUL

B cucteme Solid Edge ¢ cHHXpOHHOH TeXHOIOTHEH TPaH3HTHEHOE MOJeTHPOBRa-
HHe JeTaneH B KOHTeKCTe cOOpKH peaTHaveTcd OpraHH3alHeH acCOHATHEHEIX CBA3eH
MEJEKIY TeOMeTPHAMH NP OeKTHPYeMOH JodepHeH 1eTalH H poJHTeIbCKOH AeTatH ciop-
KH B paMKax HHCXO/IAINero Mp OeKTHPOBaHHA [4 ].

CosnanHe IeTalH B KOHTEKCTe COOPKH OCYIIECTBIASTCA «II0 MECTY» C IIOCTpoe-
HHeM TIpodH1el MeTooM BKIIOUeHHS pefep H3 ApVIHX JeTaleH cOopKH.
PaccMOTPHM TAKYK BO3MOJKHOCTh Ha IIPHMEpE CO3JaHHA THCTOBOH JeTaTH B KOHTEKCTe
cOOpKH y311a «KOPITY C BEHTHIATOPaY.

CGopka COCTOHT H3 KOPIIyca, Ha KOTOPOM VCTaHOBIEeH BeHTHIATOP, 6110Ka [THTa-
HHA H paJHaTopa. Bl IOCTPOHTE THCTOBYEO IeTalh KOXKyXa BeHTHIATOpa 1714 Hallpag-
TeHHA [TOTOKA BO3IyXa Ha paaHaTtop.

Armususuposanue oemaseil 6 coopre

B 3aBHCHMOCTH OT TeKVIIHX HACTPOEeK JOKYMEHT COOPKH MO:KeT ObITh OTKPBIT
AKTHBH3HPOBaHHBIM HIH JeaKTHBH3HPOBaHHBMM. CTaHIapTHO IIPH OTKPHITHH COOPKH
BCE JeTaTH JCaKTHEHIHPVIOTCA [4].

3TO 2HAYHT, 9TO A4 NOBEIMeHH 3dderTHEHOCTH padoTsl Solid Edge nokvMen-
ThI JETATH H [0 AcO0PKH OBLTH IP OYHTAHEL YTOOBI 0TOOPa3HIE JaHHEIE, HO OHH He
XpaHATCA B [IAMATH.

Uto0B! BKIFHOYHTE TEOMETPHEO H3 OTHOH JeTATH B IPVIVE, BBl JOIKHEI AKTHEH-
3HPOBATh JeTalH B cOopEe.

> |

3amafTe KpHTepHH BEIOOpA B 3HAYeHHE "BHIHMBIE 1eTaTH" & :

TTomecTHTe Kvpcop B rpadHIeckoe OKHO H MIETKHHTE IPaBOH KHOIIKOH MBIIITH,
4TO0BI OTKPBITE KOHTEKCTHOE MEHID.

Bribepure zaknanky "I magHag"=rpymmna "Beidop"="Beibop"

le

B xoHTeKCcTHOM MeHK BEIOepHTe "AKTHEH3HPOBATE" , 9TOOBI AKTHEH3HPO-

E4aThb HBIﬁpEI—[E[BIE‘,HE‘TEJIH.



DﬁpﬂTHTE‘ BHHMAHHE, 9TO 3HAYEH PAT0OM C HMCHAMH JeTaleHB HE.EI{ITETOPE‘ H3-
MCHHTHCE, [TIOKA3bIBAA. 9TO JETATH AKTHEH3HPOBAHBI.

4l
E=|
X

Haeurarop
1
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(% P_Seaabbf.asm
* E’:EHCTEMHI K.OOPOMHET
# [ 4~ Bazosuie nnocKocTU
() chassis.psm:1
¥ () heatsink.par:1
(7] fan.par:l
(7] powsup.par1

Co3oanue (aitia Ho8oll demaii RO WADTIOHY

ITpHCTYIIAEM K CO2JaHHIO HOBOH THCTOBOH IeTalH B KOHTeKCTe COOPKH, IOKa-
3aHHOH Ha pHCVHEe [4].
Bribupaem zaknagky "I magHaa"—rpynmna "Coopra"—"Co3JaTe JeTaNE IO Me-

" ﬁ‘:_t I K " " . - - - -
CTY L . ROMaHIOV CGE,HETE- JeTallb II0 MeCTY  MOAHO HAaHTH TAEKEES Ha 3aKIaJKe
L 5

"BHOnHOTEKA HeTaneH" B HaeHTatope.

B nmanmorosom okHe "Co031aTh JeTANE [0 MECTY"' BRIIMOIHAEM CISAVIOMEs, KaK
MMOKA3aHO Ha PHCYHKE:

1. Bri0HpaeMm madnoH JOKYMeHTa iso sheel metal. psm.

3amaeM HMA HOBOTO (hatina: baffle.
14 mapamerpa "Tlanka" 3a1aeM sHaUeHHe: [Tamka TekymeH cOopKH.
BrioupaeMm napametp "T padH4YeckHH BEOL", KOTOPEIH IO3EBOISeT OIIPeIeIHTE
OpHEHTAITHIO 0a30BbIX INIOCKOCTEH A1 HOBOH JeTalH.
. BridHpaem mapametp "3adHKCHpOBATh AeTalH H cOOpKH".
6. Haxmvaem "Co31aTh HH3MeHHTE'".

[

B ow

Lh

W

'_] inoy skt mestal pam b Ofimcp
Hra pafin

hatfle

MNares
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" Narwas Tewg e Clop
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ITpumedande: EcoH npH veraHoeke Solid Edge B kadecTee cTaHIapTHOH OBLIA
BbI0paHa aHI THHCKad CHCTEMa eIHHHII, HCII0Ib3YHTe KHONIKY "O030p mad10HOB", 9TO-




Onbl 3a1aTh Qa1 madiioHa iso sheet metal. psm. KOTOPBIH BBl MOZKeTe BRIOpaTh Ha 3a-
Kragke "Eme" B okHe "Co31aTth".
ITpesxae Bcero HOBasA AeTalb J0IKHA HMETh 6a30BYIO INTOCKOCTh X-Y.

Co30anue cucmemsl KOOPOUHAM HOEOI Oemaiu

Brl mpHBsKeTe 6a30BbIe ILIOCKOCTH K IOBEPXHOCTH JeTalH B cOopke [4].

ITomecTHTe Kypcop Ha Kopiryc. Koraa oHa moICBeTHICA, KaK IT0OKa3aHo Ha pH-
CYHKe A, MIeJIKHHTE KHOIKOH MBIIIH.

TToMmecTHTe Kypcop Ha I'paHb, IOKa3aHHY 1o [10/ICBeYeHHOH Ha pHCYHKe, OCTaHO-
BHTE ero H o0parHTe BHHMaHHE, 9TO BHI KypCOpa H3MEHHICS, ITOKa3bIBas BO3MOK-
HOCTh HeOJHO3HAYHOTO BEIOOpA.

I1[eKHHTE IIpaBOH KHOIIKOH MBIITH, 9TO0BI OTKPBITH CITHCOK OBICTPOTO BEIOOpA.
ITepememas Ky pcop IO 37IeMeHTaM CITHCKa, 00paTHTe BHHMaHHe, YTO I10/ICBEYHBAIOTCA
pa3IHIHBIC 3IeMEHThI MOIeTH. 3aMeThTe, UTO MPH IepeMeIeHHH Ky P Copa MBIIIH 110
CITHCKY 00BEKTOB B OKHE OBICTPOI0 BEIOOpA, COOTBETCTBYIOIIHE JeTaTH [I0CBeYHBa-
I0TCS B padodeM OKHe.

Hcrorp3ysa HHCTPYMEHT OBICTpOro BeIGopa, BEIGepHTe CHaYaTa ILTOCKYIO TPaHb,
a 3aTeM pedpo, KaKk MOKa3aHO Ha PHCYHKe B.

TToMecTHTe KypCOp MBIITH TaK, 9TOGBI Ha4aao ocH X GbLTO B IeBOH YacTH, KaK
MOKAa3aHO Ha PHCYHKE, H NTeTKHHTE JTeBOH KHOIIKOH MBIITH.




IToMecTHTe KypCcOp MEIIIH B cpeHeH Touke pefpa H IIeTKHHTe 1eB0H KHOMKOH
MEBIIH. TakHM 00 paz0M, BBl OIIpeIelHTe Hadal0 KOOPIHHAT 1714 HOBOH JeTalH.

B cpene THCTOBOH JeTaTH OTKpPBIBaeTCA HOBBIH (haHT THCTOBOH AeTaTH, CO31aH-
HEIH Ha OCHOBe madi1oHaiso sheet metal. psm.

OcobeHHOCHmUL HGC.‘HPGEHHI? & KOHMEKCme cf}'ﬂpxu

V0enHTech, 9TO BBl HAXOJHTECE B O0BITHOH cpefe. [IoMecTHTe Ky pCop MEIITH B
rpadHieckoe OKHO. II[eTKHHT: IpaBoH KHOIKOH MBITITH. ECTTH eCTEh apaMeTp 1714 e-
PexXoaa B CHHXPOHHVIO Cpeny, BEIOepHTe HHCTPYMEHT "BEIOop" 114 BEIXoga. EcTH ecTh
mapaMeTp 714 IepeXoa B 00BITHY I Cpeay. BeIOepHTe 3TOT mapameTp [4].

= @] (J baffle.psm
¥ BazoBbie ocu

1 L1 naeHbie 6a3066iE NAOCKOCTH
D6rynan mogens

V0enHTecs, 4TO ITaBHEIE 0a30BEIE INTOCKOCTH 0OTOOpakaroTcd, HHAYe BETHTHTE
HX Qrnaxks B HagHratope o1 oToOpakeHHA.

OToOpazHTe rIaeHEle 6a30BEIe ILTOCKOCTH B daine baffle. psm. 3aMeTrTe, uTO Oa-
20BBIE [UIOCKOCTH PACIOJIOKEHE] B [IEHTpe CHCTeMEl KoopaHHAT baffle.psm.

Tarxe o0parHTe BEHHMAHHE, 9TO cOOPKA MPOIOOMEAcT 0OTOOpaxareca. B mpomecce
padoTsl OBIBAET IIOI83HO BH2VATHIHPOBATE OP HEHTALTHIO HOBOH JeTalH B COOpKe.

Bribepure zarmagry "I maeHag"—Tpynomna "JIHCTOEBAI JeTalb" " —CIHCOK "DHIVP-

HEIH (Qriagen"—"®HrypHLIH daaHen" v,
Y0enoHTeCh, 9TO B MEHK) KOMAH]IBI "@m‘ypm danen"”, B criHcke "OCHOBA 1714 ITO-
CTpoeHHA" YCcTaHOBIeH Hapametp "CoBIagaromad IoCcKoCTs" .

.0 Coenanaiiwan nocKocTL v

BriGepHre 0a30BVI0 ILTOCKOCTE, KAK ITOKA3aHO HA PHCYHEE.



ITopsaook u napamempst 6KII0OYEHUA Oemaiell us c6opru

-
-

Bri0epure 3aki1anky "[1apHas"—rpymma "TloctpoeHHA"— "BKIIOYHTE" :
Ecau nuanoroeoe okHO "ITapaMeTps!” HE OTKPBLIOCE aBTOMATHYECKH, TO B MEHIO

E

KOoMaHIb!I "BKIOYHTE" HAXKMHTE KHOIIKY "TlapameTrpsr” . 9TOOBI OTKPHITH €ro [4].

V6enHTech, 9T0 B OKHE NTapaMeTpoB pekHM "CBA3aTh C BKITIOUEeHHBIMH Y1eMeH-
TaMH" BBIKTIOUEH. {711 3TOH JeTalH BBl He Oy 1eTe BKIHOYaTh pedpa ApyTIHX JeTateH

CﬁOpKH ACCOILTHATHBHO.
MNapamMeTpbl BKAHOYEHNA U3 AeTanen chopku

BKMOUNTE M3 KOMNOHEHTOB M 3CKH30B CBOpKH

%CBQBGTI: C BKMMOYEHHBIMA 3NEMEHT MU

Bri6epHTe MBINIBIO YeThIpe pedpa, Kak MOKa3aHO Ha PHCYHKE.




BriOepHre 3aknanky "TnapHag">rpymma "TloctpoeHHs"="0O1ceds 10 yria"

Bri0epHTe 1eBbIH Bep THKAIbHBIH OTPE30K.
Bri0epHTe BepXHHH TOPH30HTATHHBIH OTPE30OK.

\ ST/

- )%

Otpe3kH 6yIyT IPOUIEHBI 10 NepecedeHHs
ITpoTHTE OCTAThHBIE OTPE3KH TaK, 9TOOBI OHH 0 0P a30BaIH P AMOYT OTEHHK

(

ITopaodok co30aHUA ITEMEHNOE HOBOIL Oemaul

BriOepure 3aknanky "I napHasg'">rpyimna "Beidop'="Beioop" 2.
BrI0epHTe HIUKHHH TOPH30HTATBHBIH OTPE30K IIPAMOYT OJIBHHKA.
VanuTe HIZKHHH TOPH30HTATBHBIH OTPe30K K1aBHIIeH Delete.




ITocTpoHTe 1Ba TOPH30HTAIBHBIX OTPe3Ka IPOdHIA J€TaTH OT HHUKHHX KOHIIOB

BEPTHKATIBHBIX OTPE3KOB, 3aJdB B MEHK0 KOMaH]IIbI ((OIPCSOK» lilsnaqelmz 25 MM

—&

BriOepure 3axnanky "I napHas'">rpyima "3aKkphITh'"=>"3aKphITh 3CKH3"

V 1ocTpoeHHOT o Ip odHIA MOABHIACH CTpeiKa. HallpaBieHHe CTPelIKH 3aBHCHT
OT MOJIOKEHHA Kypcopa. CTpenKa VKa3bslBacT HallpaBIeHHE, B KOTOPOM OVIET OTI0:KeHa
TONIIHHA (IaHIA.

ITomecTHTe KypCop BhIIe IpodHIA, H KOTda CTpelKa VKaKeT BBepX, IIeJIKHHTE
71eBOH KHOTIKOH MBIIIH.

B MeHI0 KOMaHJIBL, B 101 ATHHEI (h1aHIa BBeaHTe 244 H HaskMHTe Enter.

IToMecTHTE KypCcop cIipaBa oT IpOGHIA H MIeIKHHTE T1eBOH KHOIIKOH MBIIITH.

B MmeHro koMaHp! "@HIYpHEIH (riaHen" HaKMHTe KHOIIKY "T'0ToBO" i 2 P




5. BeInycK YepTexei

5.1. Co31aHHe YepTexRel JeTajeld H cOOPOK

Tunst 4epmeHcHsLX 61006

Co3zxaHHe depTeKeH 0 TpeXMepHBIM MOJENAM JeTaleH H cO0POK OCYIIeCTBIA-

eTcsa B pabodeH cpene «Uepte:k ISO» [4].

Bxox B paGouyro cpeny «Ueptex ISO» MOKET OCYIIECTBIATHCH KaK BEIOOPOM
3TOH cpesl H3 cTapTOoBOro MeHro cHcTeMbl Solid Edge (a1 Moene# HY:KHOH 1eTa-
7eH), TaK H H3 KOHTEKCTHOTO MEHIO IIPH BEIOOpe HYKHOH JIeTalH HeIIOCPEACTBEHHO B

cOopke (pHc. 1).

EcnH BB CO31aeTe 4epTek C aCCOHATHBHBIM H BHAAaMH 110 3D-M01e1H, TO
Solid Edge no3BoasgeT co3gaBaTh CIeAVIOMHE THIIBI YepPTEKHBIX BHIOB!:

— P OEKITHOHHBIE,
— JOIIOTHHTEIBHEIE (TIO CTPeTKe),

— BHIHOCHBIE (3aBHCHMEIE H He3aBHCHMBIE),

— pa3pesbl H CEYeHHH,

— MeCTHBIe pa3pe3bl (BEIPHIBEI),

— BHJIBI C pasphIBOM,

— MECTHBIE BHIIBI,

— pa3HeCeHHbIe BHIBI (1714 COOPKH).

KoMaHI bl CO3JaHHA aCCOLTHATHBHBIX HYEePTECXKHBIX BHIOB HAX0OATCA HaA 3a-
Knajake «I'1aBHag» B IT'pVIIIICe KOMaHI «IIepIexcHHe BHIBI».
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Puc. 1. MeHro BEIOpaHHOH JeTalH B cOOpKe
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IeMeHmsl ﬂ'@ OPMIAEHNHA JJUCMO HepmMmenta

Uepte:x, cozgaHHBIH B Solid Edge, HmeeT pacmHpeHHe datia DFT. Jlro-
0oH mokyMeHT depTexa Solid Edge comep:kHT TpH THIOa IHCTOB, KOTOpBIE
VIPaBISKOTCH C IOMOMBK 3aKTaJ0K BHH3Y rpadHYeckoH 00IacTH :

— THCT 2H-MoJeTH (A) (pHC. 2), KOTOPBIH ABIACTCA SKBHBATIEHTOM MPOCTPaH-
CTBa ILTOCKOH MOJETH. 31ech BBl depTHTe, o0pasMmepHBaeTe H no0aeasdere obo3Ha-
4eHHYT B MOJens B Macmrade 1:1:

l:_j Patouse nHcTH ‘ l | \
:E}QD.WBM' L] M5 2D Model ) nuerl L ATB 4 2428 L A3 A A32 A

_ Mnocrwe Bl | i Crpoka coobujemi

Puc. 2. THIIBEI THCTOR

— OJIHH HITH HEeCKOJIBKO palo9HX MHCTOE (B), rIe HENMOCpeIcTBeHHO pa3Melna-
FOTCA ACCOLHATHBHBIE HePTEKHBIE BHIBI 0 JH-MOIendaM, THOO BHIBI 2H-MOJENH,
TIOMEIIEHHBIE ¢ MIOMOIIBI KOMAaHIb! «BHI 2H-MOJenH». BBl MOKeTe NepeKTHYaThcd
MeEIY paOodHMH JTHCTAMH, INeTEKad M0 HX 3aKTalkaM BHH3Y depTeka;

— JHCTBI NoANo:xKH (C)., KOTOpBIE coIep:kaT paMKy depTexkHoro dopmara H
OCHOBHYI) HAIIHCE O711 palovHX JTHCTOB.

KHONKH yOpaeleHHT oToOp aXxeHHeM THIIOB THCTOBHaxXoI4TCcAHa 3a-
Knagke « BHI» Brpymnmne koMaHJ «IImockue BHIB». [0 YMOI9aHHK, KOTa BBI
OTKPBIBAeTE HOBBIH THCTYepTexa, 0To0paxarTca ToIbKo padodne THCTEL. EciiH
BaM HY:XHO BHECTH H3MEHEHHI B OCHOBHVIO HAIIMHCH, TO HAKMHTE KHOIKY «Ilon-
TOKKH», BEIOEpHTe HYKHVIO IIOIT0KKY BHH3V rpadHUeckoH ol0IacTHHOTpelak-
THpPVHTe ee. 3aTeM OTKIKYHTe 0ToDpaKeHHe IOIT0XKEK H CHOBA BEPHHTIECh Ha
padounii nHct. [1TadnoH deprexa Solid Edge yixe cogep:kKHT BCe OCHOBHEBIE 101~
TOKEH B COOTBETCTEHH ¢ TpebdoBaHHAMHECK ] .

PaMkH 4epTe:xHBIX (QOpMAaTOB H OCHOBHBIE HAJIHCH BBHINIOTHEHBE! B BHIE
Omokoe. MOXKHO 3aJaTk CBOH COOCTBeHHBIE OIOKH HIH BHOCHTER H3MEHCHHT B
CYIIeCcTEVIOMHe, 9TO0B JOOHTECA COOTEETCTBHA CTAHAAPTAM BAIIET 0 MIPEeAIpHA -
THA. ECIH BBl BHOCHTE H3MEHEHHA B CYIIeCTBYIINHH 010K OCHOBHOH HaIIHCH,
H3MEHeHH? aBTOMaTHYEeCKH MepelarTcd Ha Bee QopMaTel JTHCTA.

EciH Hago H3MeHHTh (opMatdepTexa BIpolecce padoTel ¢ HHM, Tpedy-
€TCA TOIBKO CMEHHTE MOJIOMKKY ¢ IOMOINBK KOHTEKCTHOTO MeHI padodero IH-
CTa BHH3Y YepTeiKa, 3aTeM B MOABHBIIEMCA OKHE BBIOPATh HYKHYIO IMOITOKKY.

BenomozamensHsle UH CIMPYMEHMLL HOCIMPOEHUA

Komagna«CeTka» MO3BOIAET BRINMOIHATE TOYHEIE 2D -NMOCTPpOEHHA HA
IHCTe depTexa. OHaoToOpakaeT cepHIOIepeceKalIMHXCA THHHH HIH TO4UeK H
[MOKA3BIBAST KOOPIHHATEI X H Y, MO3BOIAL CTPOHTE H H3IMEHATE 31&MEeHTEI 0T~
HOCHTENIBHO 3aJaHHOTO HAYaTa KOOPIHHAT. B MOMEHT IOCTP OEHHA BEI MOKETE
IIPHEBA3BIBATECH K V3IaM HIHHHAM ceTEH. KoMaHay «CeTEa» MOMKHO HCIIOIB30-



BaTh CO BCeMH KOMaHIaMH 2D-nocTpoeHHA. THCTpYMeHTEl HACTpOHKH Iap a-
METPOB CEeTKH HaXoAATCcABIpymme koMaHa «IIocTpoeHHA» Ha 3aKIaIKe «3C-
KH3BI» [4].

Solid Edge nozeonsgeTBecTH 2D-NOCTPOSHHA B ACCOIIHATHEHOM peKHMe
HIH 0e3 Hero. EcIH BBl HCIOTb3VET € acCOUHATHBHBIH pekHM, SolidEdge aBToO-
MaTHYeCKH BBEITIOTHAST IPHBA3ZKY CO31aBaeMbIX 00beKTOB K XapaKTIePHBIM TO4-
KaM H THHHAM depTexa. PeXXHM acCOIHATHBHOCTH MOKHO BKIKYHTE THOO OT-
KIYHTE B 10000e BpeMdA B Ipoliecce padoTelHAA YepTeKOM. ITO MOXKHO cle-
7IaThC MIOMOIIBIO0 KHONIKH « Hamo:xeHHe cBA3eH» B rpynmne koMaHI «IloMomHH-
KH» Ha 2akinajgke «CepBHc» . BBl MoJkKeTe TakXke BKIKYHTh HIH OTKIKYHTH
0TOOpa’keHHe 3Ha4KOB CBA3eH ¢ MOMOIIBI KoMaHIbl « O 003Ha4YeHHd CBA3eH» Ha
3akragke « BHa» B rpynne koMaHI «IlokazaTe».

Hano:xeHHeM acCOLHATHBHEIX CcBA3eH B SolidEdge yipaBndgeTHHCTPY-
meHT IntelliSketch.

Solid Edge oGecnednBaeT moIHBIH Ha0Op HHCTPVMEHTOB 114 oGpa3sMe-
PHEAHHA aCcCOUHATHBHBIX HePTEXHBIX BHJIOB H INIOCKHX depTexked. KomaHI BI
HaHEeCEeHHH pa3MepOBHAX0AATCA B TPyIIe KoMaHT «Pa3MepsIy.

HPGERI{HGHHME U 6bIHOCHBIE G UOBI

Kak npapHT0, depTek BKIKYIaeT B cefd HemocpeACTBeHHO caMV reoMeT-
PHIO BHIA, pasMephbl H 0603HaUeHHA, TeXHHUIecKHe TpeSoBaHHA, TalIHIIH, a
TakXke IpVIVI0O HHDopManHmo [4].

Ha depTeXKHOM THCTE MOXKHO Pa3sMeCcTHTE 10008 IHCIO BHIOE O JHOH HIH
HeCKOJIbKHX JeTanei. Bel BcergaMoskeTe H3MEHHTE HapaMeTphl BBIO paHHOT O
HepTEeKHOTO BHIA C IOMOINBI KOMaHIbl KOHTEKCTHOTO MEHIO BHIA « ATpHOVY-
TEI».

I[TocTpOeHHe BHAOB JeTalH HadHHaeTCd ¢ KOMaHIbl « MacTep depTeKHBIX
BHIOB» I CO3JaHHA ITaBHOTO BHIA JeTalH HIH cOopkH. OHa HaXOJHTICA B
rpynmne koMaHI « UepTe:kHbIe BHOB» Ha 3aKnanke «[ 1aBHaA» (pHc. 3). Kak npa-
BHIO,TJaBHEIM ABIAEeTCA NepPBBIH BH/, IOMelIeHHBIH Ha YepTesk. Yalle Bcero OH
ABIAETCH POJHTEIBCKHM A8 CO3JaHHA BCEX OCTAlbHBIX BHIOB HepTexka.

MacTep dep TeXHBIX BHIOB IIOCIed0BaTelIbHO 0OToOpakaeT pag AHATOTO-
BBIX OKOH. [TapaMeTpEI3TOH KOMaH 1Bl 3aBHCAT OT TOTO, 3aIIYCTHIH BHI ee H3
Cpelabl 9epTesk a HiIH H3 CpeIbl MOIelH.

Puc. 3. MacTep 49epTeXHBIX BHIOB



Co31aB OJHH HTH HECKOJIbKO HadadbHbBIX BHIOB, HX MOJKHO HCIIOTh30BaTh
1715 IO CTPOEeHHA IPYIHX BHIOB, HCIIOIB3YA KOMAaHIEI P 0eKITHOHHBIX H JOII0IHH-
TeIbHEIX BHIOB, BRIHOCHEIX BHIOB, pa3pe30B H MeCTHBIX paspe3oB. [lepedHcieH-
HbI€ BHIBI, B CBOI0 09epeIb, MOXKHO HCIIOIb30BATh 1714 CO31aHHA HOBBIX BHIOB.

ITociae TOTO, KaK ¢ MOMOMIIBI0 MacTep adepTeXKHBIX BHIOBR Ha HepTeKHOM
THCTE pa3MeNIeHbl YepTeKHEIE BHOBL, MOKHO HCIIOIb30BaTh KOMaHIY «I TaBHEIE
Ip OSKIHH» 1711 CO3J1aHHA JOMOIHHTEIbHOIO OPTOTOHATBHOTO HIH H30METpH-
9ecKOor'0 BHIA HA OCHOBE YiKe CYIecTBYVIINHX depTeXHBIX BHIOE.

OpHEHTAIHA BHOBE CO31aBaeMOr0 BHIA ONpeenseTcs IOI0KEeHHEM Kyp-
copa MBIIIH. HanpaMep, 9T00Bl CO31aTh HOBBIH P 0 eKITHOHHBIH BHI AeTaTH, HC-
0JI53VA CYIEeCcTBYIOIIHH 0 pTOTOHATBHEIH BHI, cHa4dana BEIGepHTe HCXOJHBIH
BHJI, 3aTeM IOMeCTHTe KYpCop CIIpaea, cC1eea, CBepXyHTH CHH3V 0T BEIOpaH-
HOTO BHIA, 9T00BI CO31aTh HOBBIH OPTOTOHATBHEIH BHI, HIH IOMECTHIE KypCop
10 ITHArOHATH OT HCXOJHOTO BHIA A714 CO3JaHHA H30MeTPHYeCKOTO BHIA.

Pﬂ?p&'?&! I CetYEeHUA

ITocne co3ZaHHA BHIa JeTalH BBl MOJKETe HCIOJIb30BaTh €r0 111 CO-
31aHHA pa3pes3a Pa3zpes IeMOHCTPHPVET BHYTPEHHIOK CTPVKIVP VY TpexXMep-
HOH MOJelH AeTalH HIH c0opKH. Pazpeze Solid Edge Mmo:xHO cOo31aTk C IO~
MOINbI KOMaHI «Paszpes» H«MecTHBIH pazpes» [4].

IIpexae deM cO3IaTh BHI C pa3pe3oM ¢ IOMOIIBK KOMAaHIEl «Pa3pes»,
BBl JIOJIZKHBI CO3JaTh IHHHK CeKVIIeH INIOCKOCTH HA HYKHOM BHJIE JeTalH, HC-
I0JIb3VA KoMaHAV «Cekymas II0CKOCThY.

[Tocne Ha:XaTHA KHONKH « Cekymas II0CKOCTE» IporpaMMasalpallHBaeT
BaC O BHIe JeTalH 118 pa3MelleHHA. JTO MOXKeT ObITh OJHH H3 OCHOBHBEIX,
BCIIOMOTaTeIbHEIX HIH BEIHOCHBIX BHIOB. YKaKHTE BHJI MIeT9KOM.

JIHHHA ceKyIIeH IIOCKOCTH CTPOHTCA C NOMOINbK cTaHAapTHOTO Habopa
HHCTpVMeHTOR Solid Edge nna nnockoro depdeHHud. [locae Beifopa KOMaHIEL
«Cekymas INIOCKOCTE» H BHIA JeTalH JIeHT a KoMaHI 00HOBHTCH H MOKaXeT
KOMAaHJEI 1714 MOCTPOeHHA THHHH CeKyIle H II0CKOCTH.

JIHHHSA CeKVINeH IITOCKOCTH MOKET COCTOATE H3 0 JHOIO OTpe3Ka(IpocTas)
HITH H3 HECKOJIBKHX OTPE3KOB H OVT (cocTaBHasd). 14 TOMaHEIX THHHH H3 He-
CKOJIBKHX 3JIeMeHTOB CYIIECTBVIOT HEKOTOPhIE OTpaHHYeHHS !

— CeI'MEeHTHI JTHHHH J0KHEI COSIHHATLCA B KOHIEBBIX TOUKAX;

— JI0MaHas He JOKHA OBITh 3aMKHYTOH HIH HMETh caMoIlepecedeHHd;

— JIVTH, BXOJAITHE B COCTABHYIO THHHIO CEKVIIEH IUIOCKOCTH, HE JOKHBI OBITH
KpaHHHMH 3JIeMEeHTaMH 3TOH JTHHHH;

— Tr00ble IYTH H2 JTHHHH CEeKYIIeH IUIOCKOCTH JOKHEI CTEIKOBATHCS ¢ THHEHHBIMH
OTpe3KaMH ¢ 000HX KOHIIOB IVIH.

BBl MO:KeTe TOYHO pacloaraTh IHHHIO CeKYIIEeH MIIOCKOCTH OTHOCHTENb-
HO TeOMEeTPHH BH/a CIIOMOIIBIO TeOMeTPHYIECKHX B3aHMOCBA3eH. B 3ToM cay-



Hae IIPpH H3MCHCHHH IT'COMCTPHH JC€TAIH THHHA CE‘H}’D]E‘I?I MIToCKOCTH aBTOMATH-
HECEH IEPeCTPOHTCA, BhRISBAE daBTOMATHYHCECKOC IIEPeCTPpOCHHE paspesa.

Ilocne TOTO, KAK BRI SABCPIHIHIIOCTPOCHHES THHHH, HAXKMHTC KHOIIEY
({BEKPHTB CEEVIIVH IINTOCKOCTE» HA3dKIAOES «I'mTapHag»

Yepmexnctsle 61061 C PA3PLIEOM

MoKHO cO3JaTh BHIBI C pa3pelBOM, HCIIONB3VA KoMaHAY «Co31aTh pas-
PHIE». DTV KOMaHIV MOXHO 3(pdeKTHBHO HCIOIb30BaTh 14 cO3JaHHA §olee
KOMIAKTHBIX 9epTeXHBIX BHIOB A4 JIHHHOMEPHBEIX JeTalel THIa BaloB [4].

KoMmannol «Co31aTe pa3pelB» H3 KOHTEKCTHOTO MEHIO HepTeKHOTO BHIA
3anafite 061acTh, KOTOPVIO XOTHTE MOJTHOCTRIO VIATHTE H3 BHAA JeTalH. 3aTeM
3ajJaHTe IBe OTrpaHHYHBaKwIIHe THHHH (A)H (B) (pHc.4), KoTOpEIe OYVAVT ompe-
IendaTs 001acTh A4 VIaldeHHA. B MeHI0 KOMaHIE VKA KHIE THII paspelEa (TOpH-
30HTATbHBIH HIH Bep THKATLHEIH), CTHIL THHHH pa3pblBa H 3HaUeHHe 3a30pa
MeKIV HHMH H HaKMHTE KHOTKY «[OTOBOY.

(A) (B)
[T — 40
Dicmomian Toweca
_,.--" B epmcarsres paopesn

(©) T g a gt DD
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Puc. 4. CozgaHHe BHIA ¢ paspBIBOM

Ampuoymet 4epmMeNCHLIX 61008

ATpHOVTEH depTe:XHEIX BHIOB ONpeleldrT KaxIbH mapamerp otodpa-
JEHHA 4epTe:XHOT0 BHIA HIH BHAA 2D-MonerH. OHH VCTaHABIHBAKTCH H H3-
MeHAKTCA B THATOTOBOM OKHe «ATpHOVTE 4epTeXKHOIO BHAA», KOTOpOe 3a-
IycKaeTcd KOMaHIOH « ATpHOVTEI » H3 KOHT@KCTHOTO MEHI BHIA [4].

3TO IHAIOTOBOE OKHO COJEp: H T MHOTO 3aKlIaJoK, COCTAaB KOTOPEIX
onpenexdercd A4 9epTeKHBIX BHIOB B 3aBHCHMOCTH OT HX THINA: TOYHBIE HIH
VIpOIIeHHEIe (pHC. 5).
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Puc. 5. Ox”HO aTpHOVTOE 4epTEKHOTO BHIA

Jarmaagka «O0mue» — 2a1aeT HMA BHOA, MaclTal H mapaMeTpsl oTodpa-
JKEHHA, a TakKKe HEeCKOJIBKO OIIIHH VIIPABIEHHA pa3zMepaMH.

3Jakadaaka «OTodpakeHHe» — 3amaeT otoOpakeHHe neraineH, pebep. pas-
PE30B H BCIIOMOTaTelbHOH reOMETPHH HA BHAAX JIerTanH. OHA HeJOCTVIHA [PH BEI-
Oope BHOa 2D-MOJemH.

Jakaagka «TekeT H OBeT» — 3aJaeT apaMeTphl TeKCTa 3arolI0BKa BHIOA H
CTHJIE 3ar0JIOBKA BHIOA HIH BBIHOCHOTO BHIA.

Jakaagka «Pa3jpe3snl» — OTO0OpakaeT CIHCOK paspe3oB, OOCTVIIHBIX Ha
YJepPTEXHOM BHIe. Paspessl MOABNAKTCA 30€Ch TONBKO B TOM CIVYae, eclIH OHH
OIpeneneHel B 3D-MOJeTH ¢ MOMOIMBI KOMaHIE «Paspes» H3 IPVIILI KOMaHI II0
paboTe ¢ aTpHOVTAMH. 3Ta 3aKIaJKa JOCTVIIHA JTHINE J719 TOYHBIX BHIOBE.

Jakaagka «O003HAYEHHA» — 3a7acT oToOpakeHHe 0003HA4YEHHH: OCEBBIX
THHHH, THHHH pa3HeceHH:A 171fA pa3HeceHHBIX cOOpOK.

Jaraagka «IIapaMerpsl MOJeIH» — VIPABIIeT BOIMOMKHOCTE [MOMEINEHHS
Ha BHI VIIPOINEHHOH HIH pa3BepHYTOH MOIENH (A1 THCTOBOH JeTalH).

JaraagKa «3aKpacKay — COIOepPIKHT NapaMeTpsl 3aKpPAacKH 49epTeKHOTO BH-
Ia.

3aKRIATKA «TJONOJHHTEIbHBIE NAPAMETPBI» — 3a0aeT JONOIHHTEIbHEIE
napaMerpsl 0ToOpaxeHHd H 00paldoTKH 4epTeKHOTO BHIA. SHAYEHHA 3THX [apaMer-
POB HMEKT MPHOPHTIET IO CPABHEHHKD ¢ OJHOHMEHHEBIMH IIapaMeTpaMH JHATOTOBO-
T0 OKHA «J[OIOIHHTENEHEIE TapaMeTpel oToOpakeHHd pedep» (MeHH IPHIOXKEHHH,
3aknagka «OTobGpaxeHHe pebep», KHOMNKA « JOTOTHHTETIEHO»).

MaHUnyTUpPOoEaH e YEPMEHCHBIMIU EUOAMU

TTocne co3JaHHA UepTeKHBIX BHIOB BBl COXpaHAeTe BO3MOKHOCTh MaHH-
MyJIHPOBaHHA HMH J71A CO3JaHHA HeoOGXOIHMOH KOMIIOHOBKH depTexa [4].
MacmTadHpPOBaHHE, MepeMeleHAEH MOBOPOT



Brl MO:XeTe H3MeHHTE MacTa0 9epTEKHOTO BHIA ¢ IOMOINBK €TI0 MEeHK
KOMAaHAbl. BEIOEpPHTE BHI H BEEJHTE HOBOE 3HAYeHHe MacmTala B €0 MEHK
KOMAHJEI H HA:XMHTe Enter.

UepTe:XHEBIE BHOB HCIOMBIVIOT TOT :Ke MacmTalb., 9T0 OBLT V BHIOE, HC-
MONIb30BAHHEIX 114 HX cOo3JaHHA. EcIH Bel MacmTa0HpVeTe BHI, CBA3aHHEIH
C IpVTHMH BHIAaMH MpPOeKIHOHHOH CBA3B0, TO H3IMEHHTCA MacImTad BCceX CBA-
3aHHBIX BHOOE. ECIH #e BBl He XOTHTE MeHATE MacInTad BCeX CBA3aHHEIX BHJOE,
TO cHadala OTMeHHTe NPOeKIHOHHVIO CBA36 114 BHIA C MOMOIODBK KOMAaHIEI
«OTMeHHT b BEIDABHHEBAHHE» H3 KOHTEKCTHOTO MEHK BHIA.

BriMoOxeTe nepeMemaTsh 4epTEKHBIC BHIABI 114 IVIIMIETr0 pasMeIeHHd Ha
qepTe:RHOM THCTe. YUTOOR mepeMecTHTE BHI, IMEeIKHHTe Ha HeM JIKM H mepe-
TAIIHTE €r0 Ha HOBOE MecTO. IIpH 3TOM CBA3aHHEI € BHIBI, HMEHITHE BEIPABHH-
BAHHE C I[IepeMellacMbIM BHIOM, TAKXEe MepeMeCcTATCH.

BE MOKeTe IOBePHYTE YepTeKHEIH BHI ¢ TOMOI B KoMaHIEl «IToeep-
HYTE» B I'pyhne kKoMaHO «IlocTpoeHHA» Ha2aKiIaJKe « IJCKH3» (pHC.6). BH
TAKKEe MOKETe HCIIONIB30BATh IapaMeTp « YITONI IoOBOpoTan B arpudvrax  4dep-
TeXHOTO BHIA HA 3aKkTajgke « O0mHe» A19 NOBOPOTAYEPTEAHOIO BHIA. ECcIH
BBl IOBOPAYHBAETE BH]I, OH TepAeT BEIPABHHEBAHHE OTHOCHTEIBHO HCXOJHOTO
BHIa. UTOOBI BOCCTAHOBHTE HCXOJIHVI) OPHEHTAIHIO MOBEPHYTOTO BHIA, HCIIO I b-
3VHTeKOMAaHIV « BEIpaBHHEATE» BKOHTEKCTHOM MeHK BHIA.

-

HPOCTEB.‘IEHHHE PasMepHs IIOEBOPATHEAKTCA BMECTS C BHIOM. FOPHEUH-
TANBHEIE H ECPTHEAJIBHEIC OCH PasMepad 0CTAKTCA TOPH30HTAIBHEIMH H BEPTH-
KalIbHBIMH, HO Vi#HC B CHCTCME KOODIHHAT MOBEPHYVTOTO BHIA.

;[HH [IOBCPHYTOIO BEHOA HETB3A BRIIIOTHHTE TAKHE OIICPAllHH, EaK VCeHICHHE

HIH pa3pPEIB. a4 TAKKe NOCTPOHTE pa3pes HIH BEIHOCHOH BHI.
Komauan! «I 1aBHBIE MPOSKIHEY, « CeKyIIad MI0CKOCTEY, «[OMOITHHTEIE-

HEIH BHI» He MOI'VT HCIIOIbB30BATH HGEEI]H}’TE.IEI EHI I14 CO3TaHHA JOIIOIHHTCIb-
HEIX BHIOB.
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